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The Rainbow Mill, Oregon 


SYNOPSIS—A cyanide mill equipped for all- 
slime treatment and using Pachuca tanks for 
tation. The usual features accompanying such 
mill are present. prac- 
ticed, the melting being done tilting 
furnaces. Extraction reaches 95.6% the original 
ore content. The ore quartz and carry- 
ing gold. 


The Rainbow mine situated the eastern part 
Oregon, miles southwest Huntington and miles 
southeast Baker, the Mormon Basin. 

The property was located native the Basin 
about years ago, and three-stamp mill was erected 


centrators. The mill was operated for four years and 
made extraction from 80%. 

1910 lease was given the tailings which had 
been impounded, and small sand plant was erected 
the lessees. This plant was operated with varying suc- 
cess the time the property passed under the man- 
agement the present company. 


CoNSTRUCTION, BUILDINGS AND ORE 


The construction work was commenced May, 1912, 
and the first ore was milled the latter part Novem- 
ber the same year. 

All buildings are wood, roofed with corrugated iron. 
All foundations for machinery and all retaining walls are 
concrete. The buildings are heated with steam sup- 


Tue MILL, RYE VALLEY, OREGON 


and operated intermittently for several years. The prop- 
erty changed hands 1901, and two-stamp mill was 
built nearer the mine for the purpose sampling and 
testing the ore. 

1906 operating company was formed, and two- 
stamp batteries and plates, supplied aérial tram 
the single-cable type, were installed point half mile 
from the mine. this installation was later added 
five-stamp battery, and one Wilfley and two Standard con- 


*Mill superintendent, Rainbow mine, Rye Valley, Ore. 


plied low-pressure boiler the lower floor the 
mill. 

The vein matter treated composed quartz, with 
intrusions andesite and small stringers gouge. The 
valuable metal gold, little silver being present. The 
specific gravity 2.70 ore average character. 

Ore delivered from the mine through 
cage carrying 1-ton cars and trammed ft. 
5-ton crusher bin, passing over Fairbanks track scale 
where the weight recorded. 
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The ore drawn from the crusher bin over 10-ft. 
grizzly, having 34-in. bars spaced in., Engi- 
neering Co.’s Blake-type 11x18-in. jaw crusher. The 
driven 300 r.p.m. 35-hp. motor. 

The fines from the upper half the grizzly are con- 
veyed two steel-lined chutes the front part the 
210-ton battery bin. The ore, which crushed pass 
ring, falls directly into the battery bin. Man- 
ganese-steel jaws are used, the present set having been 
use for months. All crushing done day-shift 
work, one man attending it. 

From the battery bin the ore drawn through rack- 
and-pinion gates three Challenge feeders. These feeders 
were the old pall-and-ratchet type, but have been con- 
verted the monkey-wrench-grip type enable closer 
feed and away with excessive repair costs. 

From the feeders the ore falls into three mortars, ar- 
ranged one ten-stamp and one five-stamp battery, 
placed reinforced-concrete blocks. These mortars were 
designed for inside amalgamation, which difficulty has 
been overcome certain extent installing false dies, 
in. thick. 


All stamps are 1050 the ten-stamp battery dropping. 


106 per min. through in., and the five-stamp battery, 
102 per min. through in. Canda cams are used with 
in. camshafts. Pacific guides are carried the ten- 
stamp battery and Hendy-type guides the five-stamp 
battery. 

Square-opening 4-mesh No. wire screens are used 
all batteries, lasting from two three weeks. The 
ore stamped mill solution averaging lb. KCN and 
0.6 lb. protective alkalinity, with ratio 314 solu- 
tion ore. From 3-in. discharge maintained 
all batteries. 

shoes and dies are used, the shoes wearing 
from days and the dies from 100 120 days. 
35-hp. metor belted the line shaft which drives 
the batteries. Swinging belt-tighteners are used. The 
average stamp duty, based possible running time, 
6.78 tons per stamp per day. 

From the batteries the pulp passes the concrete boot 
40-ft. elevator equipped with 12x6x5-in. buckets, 
spaced in. 12-in. rubber belt traveling 300 
ft. per min. The average life the buckets from 
three four months, and the elevator belt, from five 
six months. The pulp discharged from the elevator 
into 5-ft. cone, the overflow which passes directly 
the Dorr thickener. Screen tests cone overflow aver- 
age 95% minus-200 mesh. The underflow from the cone 
discharged into Dorr duplex classifier. The slime 
from the classifier, giving average screen tests 85.73% 
minus-200 mesh, 13.68% 200-mesh and 0.58% 100- 
mesh, sent the Dorr thickener. 


MILLING 


The sand discharge from the classifier, with 40% mois- 
ture, passed Denver Engineering Co.’s trunnion- 
type 5x22-ft. tube mill with Oro lining, revolving 
r.p.m. and driven motor. 

was found that the hard dike material from the 
mine would serve the purpose flints, and only one ship- 
ment pebbles was used. The mine rock broken 
pass into the feed dipper, which point all rock 
added. Mine-rock consumption averages per ton 
ore milled. 
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The outside and center end liners, having been cast 
in. thick, were found wear more quickly than the 
side liners, and was necessary change them after 
six months’ use. The second set installed were cast 
in. thick, and the thin tongue each outside end liner, 
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which was intended fit between the side liners and the 
head, was left off. Using this liner, not necessary 
remove one set side liners each end the mill 
when replacing outside end liners. 

The center end liners were cast manganese-steel for 
the feed end the mill, and screen with open- 
ings, was cast in. thick for the discharge end. The 
manganese-steel liners have been use for eight months 
and show appreciable wear. 

The side liners were changed after months’ run. 
The ones nearest the feed end were discarded, and the 
remainder—amounting about stored. The 
complete relining, including unloading, removing old lin- 
ers, replacing new set and loading, required hr. When 
becomes necessary reline, set side liners will 
made from the two sets old liners, and from three 
four months’ run expected from them. This will 
give average about months’ life each set. 


AMALGAMATION 


The tube-mill discharge, showing 78% minus-100 mesh, 
falls into the suction box 4-ft. air lift, where di- 
luted 60% moisture. then raised and distributed 
two soft-copper plates. The plates are ar- 
ranged that the pulp may switched either one 
and are set with grade 214 in. Both plates are 
dressed twice each shift, using fiber brushes, whisk brooms 
and scrapers cut from rubber belting. has been found 
that the plates are allowed build with hard amal- 
gam, the extraction drops off and they are therefore kept 
clean possible. 

Plate consumption rather high, due the dissolv- 
ing action the solution—a plate lasting from three 
four months—and for this reason silver-plated plates are 
not used. There has been noticeable difference plate 
extraction this account. The copper from the plates 
precipitated and found with the base bullion. 

The mill was originally designed for amalgamation 
following the batteries, and for six months after com- 
mencing operations this method was used. Due the 
facts that the lime solution blackened the mercury 
such extent that after three four hours amalgama- 
tion was impossible and that was necessary dress the 
plates least twice shift, the stamp-hours lost amounted 
10% the total running time. 

With the idea increasing tonnage and also amalga- 
mation extraction, tests were made pulp leaving the 
tube mill, point the closed classifier circuit where 
the pulp from the plates would again elevated the 
classifier. was found that the extraction was increased 
about 10% the fine grinding the tube mill. 

the slime discharge from the Dorr classifier gives 
screen test 99.41% minus-100 mesh, may seen 
that any particle free gold the circuit that too 
large dissolve readily subsequent treatment would 
held the until finally broken amal- 
gamated. 

this change the mill tonnage was increased 28%, 
made possible the use larger-mesh battery screens 
and decreased the stamp-hours lost time required for 
necessary repairs. From the plates, the pulp passes 


through two amalgam traps into the boot the elevator 
and from there into the closed classifier circuit. 

The pulp from the Dorr classifier enters the Dorr thick- 
ener about 81% moisture and there thickened 
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consistency. The clear overflow, titrating lb. KCN 
and from 0.6 0.8 lb. protective alkalinity, returned 
3-in. centrifugal pump the mill-solution tank— 
ft..in diameter ft. deep—and there distributed 
lines running the batteries, classifier, tube mill, 
plates, 

The underflow from the thickener discharged 
gravity into the pulp-storage tank, which equipped 
with.a mechanical agitator revolving This 
tank ft. diameter ft. deep and has ca- 
pacity one Pachuca tank. 

From this tank the pulp elevated 4-in. centrifu- 
gal pump and distributed pipes the three 12x30-ft. 
Pachuca agitators. 

These tanks are arranged for intermittent agitation. 
Air supplied lb. pressure from the mill compressor. 
the agitators, sodium cyanide added bring the 
solution 1.5 KCN per ton. Lead acetate 
also added here. The protective alkalinity the tank 
charge regulated titration the thickener overflow 
and addition lime the batteries. The charges are 
given 12-hr. agitation, resulting 80% extraction 
the tanks. Cyanide consumption 0.851 lb. 
per ton ore milled. Lime consumption 8.852 lb., and 
lead acetate 0.130 lb. per ton milled. 


FILTRATION 


the end the agitation period the pulp drawn 
through 6-in. pipes from the bottom the Pachuca 
tanks Parral-type Kelly filter having leaves with 
filtering area 800 sq.ft. The filter equipped with 
montejus sufficient capacity hold charge for the 
press. Monteju pressure for making cake, returning, etc., 
supplied from the mill air compressor lb. The 
accompanying table shows average cycle, making 134- 
in. cake with pulp 1.4 sp.gr., total time minutes. 

AVERAGE FILTRATION CYCLE 


The cake discharged 25% moisture and sluiced 
through inclined launder the tailings dam. Acid 
washes are given the leaves the shell every sixth 
day, using solution muriatic acid. The solution 
carried from the acid tank 114-in. centrifugal 
pump into the water-discharging manifold the press 
head, the press filled and the overflow returned the acid 
tank. Acid washes are hr. duration. 

acid-washing tank and new leaf substituted. The leaky 
leaf then acid-washed and scrubbed with fiber brushes, 
marked, dried, patched and placed readiness for the 
next change. With proper care leaves should last for 
two years. 


PRECIPITATION 


The solution from the Kelly filter discharged into 
collecting box and from there run one three tanks, 
two which are used for high- and medium-value solu- 
tion and the third for wash water. For the first min. 
the filter cycle, the effluent from the press run into 
the No. gold tank, ft. diameter ft. deep. 
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During the following min. the cycle, the solution 
run into the No. gold tank, the same size No. 
and pumped from there 3-in. centrifugal pump 
into the mill-solution tank. The solution from the last 
part the cycle run into the wash-water tank and 
returned the water-wash tank above the filter 114- 
in. centrifugal pump. 

The solution from No. gold tank drawn off 
through 2-in. pipe 4x6-in. Goulds triplex pump. 
This pump forces the solution through 22-frame, 18x18- 
in. Perrin clarifying press, fitted with canvas leaves 
covered with commercial filter paper. using the paper, 
the press can cleaned one man min. From 
the clarifying press, the solution piped the clarified- 
solution tank, ft. diameter ft. deep, and 
then drawn through mixing tank, where the zinc-dust 
emulsion added, 4x6-in. Goulds triplex pump. 

This pump forces the solution through 10-frame 
Merrill precipitation press carrying canvas leaves, 
and from there run barren-solution sump ft. 
diameter ft. deep. From this sump the solution 
pumped 3-in. centrifugal pump the two barren 
tanks into the mill-solution tank the top the mill. 

Zine fed Merrill zinc-dust feeder, 0.25 lb. 
per ton solution. consumption 0.531 lb. per ton 
ore milled. 

The Merrill press cleaned tri-monthly. After the 
precipitating pump has been shut down, all ports the 
bottom the press are opened, and air lb. 
pressure, supplied from the mine compressor, turned 
for The press then opened, leaves scraped 
with spatulas, and the precipitate 20% moisture falls 
into sheet-iron pans. Leaves are then examined for leaks, 
press closed, pans removed and precipitation started. The 
press cleaned two men less than hour. Can- 
vas leaves are changed once each month and the old 
leaves are burned the retort furnace and the ashes added 
the precipitate. Precipitate carried the refinery, 
weighed and fluxed without further drying large 
fluxing box. After weighed and the moisture deter- 
mined, the precipitate fluxed shown the accom- 
panying table: 

FLUXING THE PRECIPITATE 


Per Cent 


Fluxed precipitate charged into No. 200 Steele- 
Harvey tilting oil-fired crucible furnace. Oil and air are 
fed through Monarch burner lb. pressure. 
the precipitate melted down, more added until the 
filled within in. the top. When zinc 
fumes cease given off—after about hr.—the charge 
poured into conical molds. The time melting for one 
crucible charge averages hr. 

When the preliminary melt has been finished, all but- 
tons are melted the crucible with borax, soda, little 
niter and fluorspar, and the charge poured into bul- 
lion molds. 

Molds are cooled, bars turned out and hammered free 
from slag, scrubbed with weak acid, drill-sampled 
top and bottom, stamped with bar number and weight 
and shipped. The bars average 534 fine. 

The average weight dry precipitate cleaned 
300 and the average crucibles used per melt 


Vol. 99, No. 


average four pours secured from each 
All slag from the refinery crushed, pulverized 
and ground ball mill with strong cyanide solution 
and mercury, effecting extraction 85%. 

The amalgam recovered panning and retorted 
and the sponge added the precipitate buttons each 
month. The pulp and solution from the ball mill are piped 
the elevator boot and into the mill circuit. Amalgam 
checked the refiner tri-monthly, retorted 
wood-burning Hendy retort and melted down the cru- 
cible furnace into bars. These bars are sampled, stamped 
and shipped separately. Amalgam bars average fine. 

All amalgam plates are hammered free from 
hard amalgam, cut up, folded and melted down the 
crucible furnace, poured into conical molds, sampled and 
shipped the smelting plant. The average extraction 
obtained 95.6%. 


SAMPLING AND ASSAYING 


Solution and pulp sampling attended the so- 
lution man each shift. Solution samples are bottled 
and tagged, and pulp samples cut down and dried 
electric drier and sacked. All samples are entered 
the assay report book before being carried the assay 
office. 

The assay office about yd. from the mill and con- 
sists four rooms. The crusher room contains 4x6- 
in. jaw crusher and Braun planetary-disk pulverizer 
driven 5-hp. motor; buck-board, cutting-down 
floor, Jones samplers, sized screens, etc. The furnace 
room contains brick oil-fired furnace us- 
ing Case low-pressure fan and burner; cupel machine, 
sample-filing cases, pulp balances, The solution room 
equipped with hooded hotplate, filter stands, sink, 
and apparatus for wet determinations. The balance room 
fitted with Thompson analytical balance and Keller 
button balance. 

All samples from the mine and mill are delivered 
the office each morning, and the results are reported 
three o’clock the afternoon. 

The average number fusions per day from the mine 
32, and from the mill, average 
per day. This figure includes solution samples and all 
bullion assays. Aside from the regular daily samples 
from mill and mine, all analyses mill solutions, 
dust, lime, are made here. Analyses average about 
determinations per month. 

The mill crew consists three men, solution man 
charge the shift, battery man and filter operator. 
day shift there crusherman, general millman, re- 
finer, assayer and helper. Total labor, including super- 
intendence, men. 

Electric power supplied from the Idaho-Oregon Light 
Power Co. over 20-mile line from the substation 
Gypsum, 23,000 volts. The power received the 
mine transformer house, 200 ft. from the mine build- 
ings, and carried through three transformers, where 
stepped down 440 volts, and delivered the mill 
through low-voltage release switch. Current trans- 
formed lighting purposes 220- and 110-volt cir- 
cuits. All motors are equipped with fuse blocks and 
starting compensators the low-voltage release type. The 
average power consumption for total mill operations 
2988 kw.-hr. per day, 1.23 kw. per ton ore 
milled. 
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Shaft-RocKhouse Practice the 
Copper 


Goopwin* 


SYNOPSIS—In this installment are described the 
several operations carried the shafthouse, 
distinguished from the rockhouse, with the differ- 
ent methods conducting them. Three skip- 
dumping devices. Methods changing shaft con- 
veyances. Duties the lander. Handling poor 
rock. Handling timber and steel. 


the deep, low-grade mines the Copper Country 
the hoisting problem exceedingly important. in- 
volves expensive equipment and costly operations, which 
form large item the cost pound copper. 
essential that rock-hoisting operations shall interfered 
with little possible; the ore skip referred 
the “moneymaker,” and every minute that idle 
means lost revenue. For this reason the shafthouse must 
well equipped with devices intended minimize the 


CRANES THE QUINCY 


Originally the front wheels took auxiliary track 
running horizontally, while the rear wheels remained 
the main track, which continued the inclination the 
shaft. Modifications this simple case have been adopted 
which need further explanation. Fig. and 
will serve illustrate diagrammatically the points made 
this connection. With the introduction longer 
skips large capacity was found advantage 
raise the rear end the skip from the main track, 
well allow the front end drop away from it—that 
is, both sets wheels take auxiliary tracks, one going 
up, the other down from the main track. This has ad- 
vantage over the first system far the operation 
dumping alone concerned, but economical space, 
since the nose the skip does not project far into 
the dump. The Copper Range Consolidated Co. has 
gone still farther and has adopted the Angove dump, 
which the front wheels remain the main track, while 


TRACKS THE KEARSARGE 


DEVICES THE SHAFTHOUSE FOR CHANGING SHAFT CONVEYANCES 


time lost dumping the skip, substituting the skip 
for the man-car the hoisting rope and similar opera- 
tions. 


All the skip-dumping devices used the incline 
shafts depend upon one general principle—that allow- 
ing the narrow-tread front wheels take track which 
downward from the track followed the broad 
treads the rear wheels, thus raising the rear end the 
skip with respect the front end and dumping it. 


*Assistant with Allen Rogers, 201 Devonshire St., Bos- 
ton, Mass. 


the rear wheels are lifted away from auxiliary rails, 
the rear wheels thus performing the whole operation 
dumping. The Angove dump applicable short skips 
only; also requires roller for the nose the skip 
rest while dumping position order pre- 
vent the skip from turning over completely. 

Comparing these three types dump from the stand- 
point operation, the one illustrated Fig. the 
best, since gravity aids dumping, and the pull the 
engine less just before the skip reaches dumping po- 
sition than any other time. The Angove dump, shown 
lies the other extreme, the engine must exert 
considerable additional pull just before the skip dumps. 
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This would appear serious disadvantage the An- 
gove method; but matter fact causes little 
trouble. The original dump was undoubtedly the best 
far the operation dumping concerned. That 
little used present due the fact that has been 
thought best sacrifice its good qualities other factors, 
such the saving space noted the foregoing. 

Because the different products hoisted, neces- 
sary have several skip dumps, and these must placed 
different points the same inclined track. The cop- 
per-rock dump always the highest, and some arrange- 
ment must made allow the skips pass over the 
other dumps. The simplest way accomplishing this 
the sliding-rail method illustrated Sections 
the steel plate which forms the skip tracks are cut and 
made slide such way that when they are open they 
will not engage the narrow treads the front wheels 
but allow them take the horizontal track. The sliding 
sections are held place pins which pass through 
them and into the track stringer. the Quincy mine 
this method has been elaborated that the sliding sec- 
tions are operated mechanism controlled levers 
the lander’s Thus when the underground 
bell signals indicate that poor rock mass copper 
hoisted, the lander simply pulls the proper lever, and 
time lost changing the dump. 

wil! noticed that the case the Angove dump, 
the tailpiece the auxiliary rail made swing 
pivot and raised clear the main wheels, the 
main track that point will entirely free, just 
there were dump there. This excellent feature 
point the main track without cutting the track stringer 
otherwise affecting the track the least. 

There are other interesting and ingenious devices for 
accomplishing this purpose, but discussion them 
beyond the scope this paper. 


CoNVEYANCE-CHANGING METHODS 


What might referred the rolling stock consists, 
those shafts where hoisting carried balance, 
two rock skips and two man-cars. Certain the 
deep mines also have water skips, and few instances 
special skip used for the purpose lowering timber. 
the ordinary type shafthouse not unusual, there- 
fore, have six conveyances, and four these must all 
times stored. evidently important that the change 
from hoisting rope storage shall easily and ex- 
peditiously made. 

Broadly speaking, two methods storing and changing 
are employed, illustrated Fig. The one most used 
provides storage capacity “extension the shaft- 
house, rather what most cases amounts detached 
building connected with the main building only the 
skip tracks. the usual two-hoisting-compartment shaft 
this building contains four horizontal tracks for holding 
the two these tracks are line with the 
skip road the shaft; the other two are blind tracks, 
one each side the two main tracks and parallel 
them; they may connected the main tracks 
switches, but more common transfer cars from one 
tracks right angles the others, such commonly 
used for transferring cars from one track another 
street-railway carbarns. transfer the conveyances from 
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the inclined-skip tracks the horizontal tracks use 
made short piece track curved vertical section, 
_one end hinged where joins the horizontal tracks, 
the other end being lowered the main skip tracks when- 
ever conveyance changed. changing, the con- 
veyance the rope lowered slowly over this curved 
section the horizontal tracks. While the operation 
changing performed partly the hoisting engine, 
large amount time wasted transferring the convey- 
ances from one horizontal track another, since least 
one these operations must gone through every time 
change made. Another disadvantage that the 
tracks and the conveyances stored them are the way 
any operations which may carried the shaft- 
house. many mines and near Calumet, where the 
skip tracks the surface are inclined 40° flatter, 
this the only method applicable, because would not 
practicable secure the low shafthouses the over- 
head clearance necessary for the crane trolley system. 
also used some mines steep dip where the hoist- 
ing problem not all important. 

The other system, which used shafts having steep 
dip and making large output, suspends the conveyances 
either cranes swung from the heavy framing the 
sides the shafthouse from overhead trolleys run- 


Ordinary dump. Combination dump. Angove dump. 
Two-point dump 

ning I-beams carried the roof trusses. either 
the conveyances are suspended such height above 
the floor the shafthouse not interfere with any 
work that may need done, such handling tim- 
ber. This one the advantages the system; the 
other advantage the speed with which change can 
made. 

The Copper Ahmeek companies employ trol- 
leys, but their mines have furnish storage space for 
only four conveyances, they not use skips. 
Usually the I-beams, which the trolley wheels operate, 
run diagonally out from the shaft; but certain the 
Baltic shafthouses, where the distance between the skip 
tracks the neighborhood ft., the I-beams run 
straight across the shafthouse line parallel the 
plane the skip tracks. this case only two I-beams 
are used. One runs across the whole width the shaft- 
house and carries the two man-cars near its extremities 
the sides the shafthouse; the other extends only 


& 
P 
Q 
O wee 
' ' 
‘ ' 
‘ 
4 
‘ 
q H 


June 26, 1915 THE ENGINEERING 
over the skip tracks and carries the two skips between the 
tracks. The operation substituting the skip for the 
man-car the hoisting rope follows: The man-car 
being the rope, the engineer raises slightly higher 
than necessary, and two hooks chains carried 
the trolley are placed eyes the car; the engineer 
then slowly lowers the car until the chains begin take 
its weight, the I-beams being placed such distance 
from the shaft that when the chains carry the whole weight 
the car the latter will swing clear the track; the 
hoisting rope then made fast special device and 
the clevis removed from the bail the car; 
pulled out the way means wire rope attached 
the trolley and wound drum operated the floor 
the shafthouse hand. The skip next pulled into 
position over the track and the clevis adjusted it; 
the engineer hoists carefully that the hoisting rope 
slowly takes the weight the skip, which guided 
the men hit the rails squarely; the chains are removed 
from the skip, and the operation complete. 

The Quincy employs cranes, and has provide six 
each shaft—two each for rock skips, water skips and man- 
cars. This the only mine using the crane system, the 
construction its shafthouses being such that there 
not room for the trolleys that would required store 
six conveyances. cranes have disadvantage 
against trolleys, except perhaps that all the weight 
each crane must supported one member the fram- 
ing, whereas the I-beam trolleys are carried the roof 
trusses and the weight distributed. 


HANDLING Poor Rock 


Handling poor rock essentially shafthouse opera- 
tion, has been proved inadvisable try sort out 
much waste rock the rockhouse. has been attempted 
mines where large amount picking done; but 
easier for the rockhouse men let the poor rock 
through the crusher than pick out, and that what 
usually happens. 

some mines little poor rock hoisted the surface, 
except during the development stage but certain amount 
always handled. Most the mines have auxil- 
iary crushing plants crush waste rock for use about 
the mine, for sale for roadmaking and other purposes 
but this course absorbs only small part the total 
amount hoisted. With the large companies some- 
times the practice crush all the poor rock from 
certain shaft shafts and none from the others. 
Thus the Red Jacket shaft the Calumet Hecla 
all poor rock hoisted but rule the system 
made more flexible that only the desired amount 
crushed any shaft. The Copper Range Consolidated 
has novel method for securing inexpensive crushed 
its mines more waste hoisted than usual, 
and provision always made for dumping back into old 
stopes through raises the surface. The poor rock 
trammed over trestle these raises from the bin the 
shafthouse; when these trestles are sufficient height, 
bins are built near their ends, about ft. back from 
the raise, and 114-in. grizzlies are placed that when 
the waste rock dumped slides over the grizzly, the 
oversize going into the raise, the undersize into the bin, 
whence drawn off The Copper Range 
mines also have excellent method disposing waste 
rock without hoisting the surface. The steep dip 
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its lode enables have underground poor dumps back 
the shaft which deliver the rock raises connected 
with old stopes. Thus the Baltic No. shaft, which 
present levels deep, the poor dump located the 
14th level. 

This practice dumping poor rock back into the mine 
has also been followed the Calumet Hecla. All waste 
which could not sold crushed rock was disposed 
hauling trains raise near Osceola No. shaft, 
which connects with old stopes. This method will doubt- 
less find wider application more the mines get 
deep. 

Where the surplus poor rock not dumped back into 
the mine usually feasible tram poor dump 
near the this advantage when the mine 
being developed, the poor rock may always used 
good purpose doing necessary, least desirable, 
grading. The accompanying flow sheet, Fig. illustrates 
typical method handling waste the northern end 
the district. The copper-rock dumping plate hinged 


Crushed 
Trestle 


Foor 


Fic. SHEET Poor Rock 


along its lower edge that when raised the skip 
discharges directly into bin; two chutes from this bin 
deliver small tramcar, which connected trestle 
with the poor-rock dump and small crusher. Waste 
picked out the crusher floor, consisting poor rock, 
broken pieces timber, etc., thrown into chute, which 
when full discharged directly into the car. The crushed- 
rock bin may kept full all times and the surplus 
trammed the dump.. the later stages mining op- 
erations often necessary haul this some 
distance suitable dumping place. adapt this flow 
sheet this contingency, simply necessary substi- 
tute for the and trestle another bin alongside the 
bin which delivers the ‘main-line cars. 
Owing different designs, not always possible use 
the same skip dump for both copper and poor rock. 
this case the poor-rock dump lower, but otherwise the 
flow sheet need not changed. 


HANDLING TIMBER AND SUPPLIES 


some shallow mines with firm hanging wall, 
which the Wolverine may taken typical, little timber 
used underground, but all deep mines require large 
quantities it. the mines ‘Calumet special timber 


— 
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skips are used. These are loaded the stull yards out- 
side the shafthouse and transferred the skip tracks, 
small winding engine being used pull them into the 
shafthouse. This method used only where arrangements 
have been made for readily transferring the skip from the 
the inclined tracks. Where this has not been 
done the timber lowered the regular rock skip. 
this case may loaded larry the stull yard, 
then wheeled into the shafthouse and “up-ended,” piece 
piece, into the skip; may dragged the door 
the shafthouse horses and then lifted and swung 
into the skip with tackle operated pony engine 
the shafthouse. One advantage using the rock skip for 
lowering timber that empty timber skip does not 
have but rock may hoisted the return 
trip, point which may not fully appreciated those 
unacquainted with the exigencies mining the depth 
mile. 

The only item supplies which merits consideration 
drill steel. the practice place sharp steel 
racks along the side the shafthouse, which are num- 
bered correspond the several levels. the Quincy 
dull drills are placed sling underground, the sling 
consisting iron ring in. diameter, into which 
the drills are wedged with small wooden wedges. The 
full slings are thrown into the rock skip, which dis- 
charges them automatically the mass-copper chute just 
above the collar the shaft. This chute starts off 
slope 30° and gradually changes horizontal plat- 
form, from which the drills are easily loaded into wagon. 
the Copper Range Consolidated mines the drill steel 
sent loose the man cages, and loaded directly 
winter, each shaft having its own wagon and sled; and 
its box always place receive the drills. 


LANDER 


these mines the engine-houses are set distance 
from the shaft, sometimes much 500 ft. For this 
reason the hoisting engineer cannot see the skip when 
dumps, the case some mining districts, and 
customary have man the shafthouse signal the 
engineer when the skip has dumped. This man called 
the “lander,” and his services are considered necessary 
the proper operation the mine. Outside the above- 
mentioned duty, however, the field the lander varied 
and his functions differ widely different mines. 
almost the universal custom for him relay all the 
underground signals, which are transmitted him either 
bell cord electrically. few mines all under- 
ground signals directly the hoisting engineer, and 
such cases there is, properly speaking, lander, al- 
though his prime function performed one the 
rockhouse men, who signals the engineer when the skip 
has dumped. The lander usually stationed the upper 
part the shafthouse, near the copper-rock dump. Ata 
few mines near the grizzly, and one his duties 
clean down the grizzly after each skip has dumped. 
all those mines where hopper bin not used re- 
ceive the rock from the skip necessary that give 
warning the rockhouse men the approach skip, 
that they may get out the way flying rock. 

the mines near Portage Lake the custom have 
the lander’s “shanty” near the collar the is, 
the ground floor. The lander then attends the low- 
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ering timber and other supplies; changes the skips 
the hoisting ropes and greases keeps various rec- 
ords operations; has some cases three telephones 
attend to, one underground, another the engineer and 
the other long distance, and more official gen- 
eral than usually the case. most the older 
the landers are experienced and responsible men who have 
some time worked underground and are acquainted 
with the underground end hoisting. They are regarded 
sort flywheel acting between the underground sig-. 
nals, which may carelessly rung, and the hoisting en- 
gineer, who has troubles enough without being bothered 
with careless signaling. 

the Superior mine found, believed, the only 
exception the rule having man whose duty 
ring signal the engineer when the skip has dumped. 
its only operating shaft-rockhouse, the skip, passes. 
the brace, trips lever, which blows whistle the rock- 
house warn the men its approach. The hoisting engi- 
neer simply goes the mark the drum know when 
the skip dumping position. Only rarely does 
happen that the skip does not dump because the wedg- 
ing large rocks its mouth. such cases the rock- 
house men ring back. When men are being lowered, 
one the surface hands stands the brace and acts 
temporary lander. 

(To continued) 


Newly Discovered Phosphate 


Deposit 
Henry 


recent discovery phosphate rock Johnson 
County, Tenn., adjacent the Virginia line, while yet 
entirely undeveloped, promises prove great import- 
ance and value. 

accident, frequently the case, Donnelly Don- 
nelly, attorneys, Mountain City, Tenn., submitted 
chemist what was supposed zine, but which proved 
phosphate the very highest grade. have just 
traversed the field, and find that the field test am- 
monium molybdate moistened with dilute acid 
shows the ore exist immense quantities, covering 
wide range territory. Taking Mountain City base, 
the ore occurs three miles east the smaller hills the 
valley proper, this ore being the result later origin than 
that the general field, and while possibly smaller 
deposits than the more massive bodies, proved anal- 
yses high commercial value. While prospecting 
has been done, cropping and surface indications warrant 
the belief that this alone profitable operations will 
result. 

Eight miles southwest from this point the ore encoun- 
tered massive stratified bodies, forming one the 
layers the southern slope Iron Mountain, while from 
Mountain City, eight miles southwest, the ore again 
encountered massive form, here forming one the 
strata Stone Mountain, the mineral presenting face 
some ft., standing almost vertical, and its northeast 
and southwest trend conforms the strike the moun- 
tain range, but exposed gap through which passes 
one the prongs Roans Creek. 

this point, shown Keith’s United States geo- 
logical survey, the granite and quartzite form contact, 


*Butler, Tenn. 
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while the first-named point occurs isolated intrusion 
granite, thus creating the impression that owing 
metamorphic action noticeable both points the 
phosphorus largely due that cause. 

the absence analyses the separate bodies, 
assurance given that the larger bodies will high 
enough grade for shipment crude, but undoubtedly they 
will furnish almost limitless quantities material for 
grinding, for use its crude state. 

opinion, the rock will found for good dis- 
tances along the mountain ranges and extending in- 
Virginia. Much interest “being taken the field, 
which will soon result determining the extent and value 
the deposits yet not analyzed. 

Norwegian Copper and Pyrites 
1914 
SPECIAL CORRESPONDENCE 

The total pyrites production for 1914 Norway was 
about 430,000 tons, which was taken from the Sulitelma, 
Stordoe, Bossmo, Foldal, Roestvangen and mines. 
this amount 358,114 tons was exported, about 70,000 
tons less than during 1913. For home consumption about 
60,000 tons was reserved, and 42,852 tons purple ore 
was exported. The total amount metallic copper pro- 
duced the country 1914 was 2867 tons, and the 
copper content the pyrites shipped Sweden, Germany, 
England and other countries included, the copper total 
would about 11,000 tons—about the world’s 
output. The total value the copper and pyrites 
Norwegian ports was about 14,000,000 kroner ($3,752,- 
000). Professor Vogt estimates that the Norwegian 
pyrites exported about one-tenth the total Euro- 
pean shipments. also estimates the German annual 
production copper from Norwegian ores normal 
times 25,500 tons, and that Austria 3850 tons. 

The total number men employed the cupriferous 
mines Norway during 1914 was 4250. The profits 
the Swedish Sulitelma Aktiebolag for 1914 amounted 
1,638,000 kroner ($438,984), and dividend was 
declared, after 30% had been written off. Owing, how- 
ever, this company’s large holding the Swedish Hel- 
singborg copper-extraction works, where the Sulitelma 
purple ores are dealt with, the actual profits the com- 
pany are much higher. 1913 the net profit the Hel- 
singborg Kopparverket was 1,132,000 kroner ($303,376), 
which only 450,000 kroner ($120,600) was shown 
the books for Sulitelma account; but Sulitelma owns 
nearly the whole the shares the actual net earnings 
the Sulitelma company 1913 was 2,320,000 kroner 
($621,760) 32% the share capital. purple ore 
80,000 tons was exported Helsingborg; pyrites 125,- 
610 tons was shipped, against 125,014 tons 1913; 
Elmore concentrates, 13,376 tons, against 11,472 
tons 1913; and bessemer copper 1473 tons, against 
1385 tons the previous year. 


SKinner’s Mining Manual and 


Year Book 
The first line the notice Skinner’s Mining 
Manual and Year Book which appeared the JourNAL 
May 15, 1915, 870, should have read “for 1915,” 
instead “for 1914.” Elsewhere the book was correctly 
designated. 
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The Porphyry Coppers 


the Journat July 15, 1911, was published table 
the porphyry coppers similar Table published here- 
with. that time the total tonnage developed and 
partly developed ore these large porphyry companies 
totaled 447 million tons. this time, four years later, 
the present table shows this figure 1125 millien tons. 
This table, however, includes the Braden and the Chile 
Copper, both South America, which were not included 
the previous estimate. Deducting these reserves, 
amounting respectively million and 303 million, 
leaves nearly 800 million tons, which almost double the 
ore reserves the companies given the table pub- 
lished four years ago. This statement only approxi- 
mate, will seen glancing the table, but close 
enough furnish some very interesting food for thought, 

that despite the enormous production the last 
TABLE ORE RESERVES 
Tonnage Copper Date Total 


Developed Tenor 
and Partly Esti- 


Nominal 
Total Copper Copper Re- 
Contents, coverable Capa- 


Developed mate Tons 70% Ex- city, 
serves, traction Tons 
per Day 
Utah Copper.. 342,500,000 1.45 12/31/14 4,966,250 


Nevada Con.. 


020, 1.68 12/31/14 482,399 9,500 


689,141 
1.75 12/31/14 6,300 


Ray Con..... 789 2.214 12/31/14 1,655,315 1,158,721 6,650 
Consolidated 
opper 

Mines a.... 21,624,236 1.153 4/30/14 174,529 None 
Miami....... 36, 500,000e 1.85 3/19/15 675,250 472,675 4,200 
Inspiration 97, 000 1.63 12/31/14 
New Corneli 

Braden f..... 78,000,000 2.5 1/31/14 1,950,000 1,365,000 4,500 

1,125,384,321 1.779 779 20,022,394 14,174,021 74,150 


Includes Giroux. Includes New Keystone and Live Oak. 
increased 15,000 tons end 1915. Figured extraction indicated 
experimental flotation mill. Does not include 6,000,000 tons 
oxidized ores for which treatment has not yet been worked out. expected 
that official report issued early date will reserves 
110,000,000 tons with copper tenor slightly above 2.5%. this total, 
11,954, 400 tons carbonate ores 1.54% and 28,303,600 tons sulphide ores 
average 1.50% copper. Mill being designed. Treatment worked out. 
First unit being tuned up, another 10,000-ton unit hand. 


four years, the ore reserves these copper mines this 
country alone have been practically doubled. 

The ore reserves and their copper tenor are all taken 
from the annual reports the various companies except 
the Braden and the Chile, which figures are from personal 
communications. 

The total tonnage developed and partly developed ore 
1,125,384,321 tons and contains 20,022,394 tons 
copper, which makes the average copper content 1.779 per 
cent. Estimating average mill recovery 70% the 
copper available, gives total 14,015,675 tons recov- 
erable copper. referring Table will seen 
that the five large porphyry copper mills this country 
the present time are obtaining from 66.04 69.93% 
recovery. These recoveries are all made wet concentra- 
tion. The Inspiration mill about begin 
operation using oil flotation, and the expectation 
obtain least 80% extraction. large leaching 
plant being designed for the New Cornelia, which 
expected show better recovery than now being 
obtained wet concentration, and the same true, 
expectations, the Chile Copper leaching plant, 
which just now being tuned up. that, assuming 
total average recovery although higher than 
the actual recovery the five mills operating today, not 
unreasonable unconservative estimate. 

The total mill capacity today, either operating build- 
ing, 74,150 tons daily. this rate production, the 
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ore reserves would last about years. this 
milling capacity, the Inspiration, New Cornelia and 
Chile are not yet producing, and they comprise one-third 
the total. This means that when these three new mills 
are operation, they will increase our copper production 
50% over what now. true that the Chile Copper 
South America, but American corporation, 
and its production will handled through American 
channels. These figures not take into account the fact 
that the Chile expects duplicate its 10,000-ton plant 
early date. With this total milling capacity 
74,150 tons per day, turning out copper, the total annual 
production resulting will 675 million pounds copper 
from these sources alone, compared our total production 
1914, which amounted 1135 million pounds, which 
more than 800 million pounds came from other copper- 
producers than these mentioned this table. 

Table gives operating figures compiled from the an- 
nual reports the companies named, for the year 1914. 

TABLE MILLING RESULTS 


Utah Ray Chino Nevada Miami 
Copper Con. Copper Con. Copp 
Tons ore handled 
Gross pounds 
121,779,401 59,044,700 56,841,977 ......... 35,048,445 
Net pounds cop- 
per produced 
after smelter 
and other de- 
ductions...... 115,690,445 57,004,281 53,999,928 49,244,056 ...... 
Ratio concen- 
tration....... 19.33 16.11 12.89 6.05 17.2 
Milling cost, cts. 
35.36 49.88 55.01 52.30 
Total net cost, 
cts. per 7.245 8.763 7.35 8.91 9.20 


Owing the derangement the copper situation because 
the war, these mills did not run capacity, that 
may properly expected that these nominal capacity fig- 
ures will exceeded for the current year. 

The Ohio Copper, which was included the table pub- 
lished four years ago, omitted the present instance 
because the fact that the Ohio tied litigation, 
which, addition its unfortunate operating career, 
makes futile any estimate when will again factor 
copper and its affairs are such shape 
that only unsatisfactory statement ore reserves 
the copper tenor can obtained. probable that the 
Ohio has something over million tons ore that will 
average between 1.0 and 1.5% copper. 


The Price Gasoline 


recent Chicago news dispatch authority for the 
statement that the Standard Oil Co. has been caught red- 
handed the act not charging enough for its wares, 
says the New York Sun, which then continues follows: 


the Western states, where gasoline vital factor 
many farm and village operations, pumping, sawing 
wood and all the other many uses which the gasoline 
engine can put, say nothing vast consumption the 
thousands automobiles use among farmers and even red 
Indians, the Standard company has been steadily squeezing 
down the price until this modern elixir rural life now 
selling 8%c. per gal. 

Independent dealers either cannot will not meet these 
figures, and they are going “have the law on” the octopus 
about it. One independent quoted saying that every 
attorney-general the Western states will appealed to. 
The strong arm state law invoked compel the 
Standard Oil Co. Indiana raise its price for gasoline. 
Failing that quarter, there move Washington. 


*Since this was written the General Exploration Co. has 
been incorporated, has assumed lease all the Ohio prop- 
erty and promises early resumption operations. 
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proposed ascertain definitely, once for all, whether 
the purchasing public deprived the privilege 
paying more for the gasoline uses than producers ask for 

its face there would seem pretty good chance 
the octopus having for once some degree public sentiment 
its side controversy. gasoline were the plutocrat’s 
luxury instead the poor man’s necessity the matter might 
assume another complexion. Forcing malefactors great 
wealth pay tax support possible competitive 
incompetence the production given article one 
thing. Levying for that purpose tax that hits nearly every- 
body quite another. The plain people’s sympathy with the 
tribulations octopus competitor very likely become 
purely academic precisely the point where removal such 
tribulations begins rap the plain people’s pocketbook, 

The tendency callous indifference their right 
pay more than they have for things has been manifested 
every occasion when the question was brought up. 
was strongly evidence when this same gasoline issue was 
raised against the Standard Oil Co. New Jersey. Although 
the octopus triumphed that case the Jersey masses have 
gone right paying their and 10c. per gal., instead 15, 
16, 18, without much murmur protest. the 
iron heel the oppressor their necks even elementary 
regard for veracity compels the admission that they seem 
like it. 


Production Mica 1914 


There was marked decline both the production and 
the importation mica the United States 1914. 
According Douglas Sterrett, the Geological 
Survey, the value the mica produced the United 
States 1914 was $328,746, decrease $107,314 from 
1913. The production came from states. The output 
sheet mica amounted 556,933 valued $277,330, 
compared with 1,700,677 valued $353,517 
1913; and the production scrap mica 1914 amounted 
3730 short tons valued $51,416, compared with 
5322 short tons valued $82,543 1913. The output 
sheet mica 1914 fell considerably below the average 
for the preceding four years, but the production scrap 
mica compared more favorably with the average produc- 
tion during these years. There was also decline 
imports unmanufactured and trimmed sheet mica 
the United States, the value for 1914 being $625,396, 
compared with $943,018 1913. Sheet mica princi- 
pally used insulation the manufacture electrical 
machinery and for glazing stove doors and gas-lamp 
chimneys. Ground mica extensively used certain 
wall papers, tar-roofing paper, and concrete facing 
give natural-rock finish. 


ae 


Silver Consolidated 

the year ended Feb. 1915, the Silver King 
Consolidated Mining Co. Utah, Park City, Utah, shows 
profit $76,645 and dividend payments aggregating 
$251,032 for the year, thereby decreasing quick assets 
$174,387 during the year. The total receipts for the year 
were $413,025 and the expenditures $336,380. The ore 
statement shows that 9987 dry tons ore were sold, con- 
taining 503,784 oz. silver, 513,763 oz. gold, 5,593,- 
786 lead and 257,912 copper. This ore was 
sold for $346,990 the mine, which represents net price 
after paying freights, smelting charges, smelting losses 
and selling charges. The average price received per ton 
was $37.74. Total dividends date amount $559,923. 
Development work the amount 10,127 ft. was per- 
formed. According the report the consulting engi- 
neer, the mine well equipped and has good ore reserve 
developed. 
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Structure the Cuyuna 
District Minnesota 


SYNOPSIS—Working out the structural geol- 
ogy the Cuyuna Range connecting it-with the 
Mesabi and Gogebic. Effect chemical composi- 
tion and preéxisting topography location ore- 
bodies. Bearing quartzite, slate and schist mem- 
bers various ranges correlated and the presence 
greenalite Mesabi and its absence Cuyuna 


Since the discovery the Cuyuna iron-ore district 
1903 has been considered connecting link between 
the Mesabi district Minnesota and the Penokee-Gogebic 
district Michigan and Wisconsin. The exact structural 
relations the Cuyuna district the other two districts, 
have not, however, been determined. 


This has been due the lack rock LEGEND 


The folding the Cuyuna district the result both 
the general Keweenawan folding the whole Lake Supe- 
rior region and more locally the intrusion Keweenawan 
igneous rocks the south the district. Since the main 
axis the Lake Superior syncline southeast the 
district and since the main intrusive mass the south, 
follows that far the greater thrust which caused the 
deformation the district was from the southeast. This 
has resulted the formation series roughly paral- 
lel folds with axes striking about N55E. The folding 
the south range the Cuyuna differs from the north 
range folding, however, for reasons which will appear. 

The present location the Biwabik formation the 
Mesabi district probably due the fact that the large 


outcrops and the fact that develop- 
ment work has not yet been extensive 


Acidic Intrusives 
Basic Keweenawan Intrusives 


enough the Cuyuna district from 
Cuyuna district becomes known with MILES 


any degree certainty, the writer has 
endeavored indicate the accom- 
panying map one plausible solution 
the structure and the possible relations 
that district the Mesabi district. 
Iron-bearing formation may absent 
large part the area where its 
trace indicated the map guide 


connections 
between iron 
formations 
dotted 


Note: 
139 


the structure, but its absence may 
explained the fact that may 
have “lensed out” that may have 
been obliterated the differential 
movement between the beds above and 
below. 


The magnetic lines northern Cass 
County have been considered many 
indicative the presence there 
the Biwabik formation the Mesabi 
district thrown the north faulting 
folding, but the results private 
work the north and east seem in- 
dicate clearly that these magnetic lines 
are caused formation Keewatin 
age. Furthermore, the sharp south- 
ward trend the Biwabik formation the western 
Mesabi district indicative connection this for- 
mation with the iron-bearing formation the Cuyuna 
district. 

Therefore seems logical assume that the iron for- 
mation reported township 138 range 26, township 137 
range 26, and the iron-bearing formation township 137 
range are portions the fold connecting the north 
range the Cuyuna and the western Mesabi. 


*Geologist, Madison, Wis. 


CROSS SECTIONS 


Map CuyUNA DISTRICT AND 


mass Lower Huronian granites constituting the Giant’s 
Range was not covered the Upper Huronian sea, and 
formed the south shore line. plausible therefore 
assume that the location gently curving formation 
extending from the western Mesabi township 137 range 
may due the presence this region Lower 
Huronian granites below and the west. The pres- 


ence Lower Huronian granites township 141 range 
and township 140 range therefore signifi- 
cant. 


be 
é 
133 BRAINERD & at | 
TTE FALLS South North 
Normal 
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Furthermore, the protecting presence such mass 
core must have been necessary save this portion 
the Upper Huronian from the general close northeast and 
southwest folding the rocks the Cuyuna district 
proper. 

Against this granite mass the formations the north 
range the Cuyuna district were crumpled series 
close-repeated folds pitching toward the northeast. 

the other hand, the formations the south range 
were subjected largely dominant thrust from the 
southeast without the tension the northeast, which acted 
drag the north range folding. Moreover, the rocks 
the south range were relatively much freer from com- 
pression from the northwest. For this reason the folds 
the south range formation are more open and gentle 
and very low pitch. follows that pitching-drag 
folds are relatively unimportant the iron-bearing for- 
mation the south range. 

the north range, drag folding has probably been the 
principal factor determining the locations the ore- 
bodies. This evidenced the relatively great depth 
concentration some orebodies; the fact that linear 
dimensions are not great proportion width 
the south range; the brecciated character the 
the areal distribution the and the fact 
that the orebodies are often concentrations within the 
iron-bearing formation, namely, bounded iron-bearing 
formation rather than slate. 


EFFECT CHEMICAL COMPOSITION AND ANCIENT 


the south range the original chemical composition, 
the degree metamorphism and the effects preéxist- 
ing topography have probably been the principal factors 
governing the locations the orebodies, and not pitching- 
drag folds. There much evidence support the former 
theory. The orebodies are apparently all relatively shal- 
low; they all possess distinctly linear the 
formation not brecciated large degree; the ore- 
are general clearly defined 
tween slate walls; and the barren areas are generally areas 
amphibole-magnetite rock rather than ferruginous 
cherts. Broken and relatively offset magnetic lines have 
been considered indicating the locations drag folds, 
although the best orebodies the south range have not 
been found such places, but rather where the presence 
the iron-bearing formation indicated continuous, 
unbroken magnetic line. 


THE QUARTZITE MEMBER 


Objection may made placing the iron-bearing for- 
mation the Cuyuna district the same horizon 
the Biwabik.formation the ground that underlying 
quartzite formation has not been traced the Cuyuna 
district. matter fact, quartzite has been pene- 
trated drills several places the north range along 
the outlines the folds shown. Furthermore, explora- 
tion work has been localized along magnetic lines, and this 
has tended prevent the discovery quartzite member, 
were present throughout the district. 

the quartzite present the district, the slates 
underlying the iron formation may considered 
ing been deposited during the time the lower portion 
the Biwabik formation the Mesabi was being deposited. 
Furthermore unnecessary assume erosion inter- 
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val such represented the thin conglomerate the 
base the Biwabik formation the Mesabi. ex- 
tremely unlikely that conditions deposition should have 
been the same contemporaneously over such large area. 
this connection may also noted that the Biwabik 
formation characteristically interstratified with slates 
certain horizons, and that these slates are chemically 
and texturally similar the Virginia slates. 


SLATES AND SCHISTS 


the quartzite member absent the Cuyuna dis- 
trict, the slates underlying the iron-bearing formation 
may considered the equivalents the Pokegama 
quartzite. not unreasonable assume that the 
quartzite the Mesabi district may grade into slates 
along the strike. 

Furthermore, the absence slates and schists Lower 
Huronian age the Cuyuna district has not been proved. 
The Morrison County schists the vicinity Little Falls 
have been correlated with the Upper Huronian slates 
the Cloquet-Carlton area largely because the presence 
carbonate nodules both and because apparent 
geographic continuity. The latter factor can well 
explained, perhaps better, considering the Morrison 
County schists Lower Huronian age. The fact that. 
these schists are metamorphosed such extent thai. 
their sedimentary characteristics are practically 
erated further evidence that they may Lower 
Huronian age. Spurr correlated these schists. 

view these facts may that the cores anti- 
clines the Cuyuna district are largely composed 
Lower Huronian slates and schists. 

may argued that the Cuyuna iron-bearing forma- 
tion not extension the Biwabik formation, but lies 


higher horizon, namely, that the Cuyuna iron-bearing 


formation consists lenses iron formation within the 
Virginia slates. this the case remarkable that 
traces formation which might then correlated with 
the Biwabik formation have not been found outlying the 
Cuyuna formation, and also that the south the Biwa- 
bik formation the Mesabi range and hence higher 
horizon, evidences have been found the existence 
iron-bearing formation which might correlated with 
the Cuyuna. 

this connection the log deep diamond-drill hole 
sunk section 30, may interest. 
This hole* was located approximately four miles south 
the south edge the Biwabik formation and therefore 
penetrated great thickness the Virginia slates. The 
formations passed through were follows: Glacial drift, 
183 ft.; black slate (the Virginia slate), 1974 taconite 
(the iron-bearing formation), 569 ft.; quartzite, ft. 


PRESENCE GREENALITE 


noticeable that the entire distance sunk the 
slate lenses iron-bearing formation were encoun- 
tered, so, mention made the fact. The fact 
that evidence the existence greenalite has been 
found the rocks the Cuyuna iron-bearing formation 
has also been cited indicating that this formation 
is, stratigraphically, distinct from the Biwabik formation. 

Monograph LII the Geological Survey, 
“The Geology the Lake Superior Region,” 516, the 
following statement made: “In general the parts the 


Diamond-Drill Hole with Light Equipment.” 
Donovan, “Eng. Min. Journ.,” Mar. 28, 1914. 
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formations originally consisting carbonate 
seem related the indirect contribution from the 
igneous rocks through the agencies weathering, and the 
parts the iron-bearing formations originally consisting 
greenalite, iron silicate, seem have been con- 
tributed the main directly the waters without inter- 
vening atmospheric organic agencies. The locally close 
association these two types the original iron-bearing 
rocks indicates the close association direct and indirect 
methods contribution iron-bearing materials.” 
Whether, given case, greenalite iron carbonate 
would precipitated may also dependent the rela- 
tive amounts carbon dioxide present. abundance 
carbon dioxide would result the ultimate precipitation 
the carbonate. Therefore the fact the presence 
greenalite the Biwabik formation the Mesabi district 
and its apparent absence the Cuyuna iron-bearing for- 
mation may merely indicate difference conditions 
contemporaneous deposition the same formation. 
Centrifugal Mine Pumps 
the Rand* 


account the high cost pumping the Durban 
Roodepoort Deep, where was necessary handle 10,- 
000,000 gal. water per month against total head 
2490 ft., Sulzer centrifugal pumps were installed with 
interesting and gratifying results. 

Operations are through five-compartment compound 
shaft, the depth the vertical part being 1586 ft. and 
the length the incline 
part being 1174 ft. The 
water column Mannes- 
man solid-drawn pipe in. 
diameter throughout, with 
wood lining in. thick, 
thus making the effective 
diameter in. The thick- 
ness the piping mm. 
the lower half the shaft 
and mm. the upper 
half, where the pressure 
less. The guaranteed factor 
safety the material 
the piping not less than 
3.75. Piping was standard ft., and the 
pipe-joints used were the double-border type shown 
Fig. 

every 500 ft. the shaft the piping was carried 
two channel-bearers hitched into the foot and hang- 
ing wall. Cast-steel pipe supports, shown Fig. 
were inserted the pipe-line and bolted the channels, 
thus insuring that the weight the pipe was not car- 
ried any way the timbering the shaft. Between 
these main supports, light steel joists every ft. were 
hitched into the shaft, and the pipe clamped them 
with wrought-iron straps. 


Rin 


CoLUMN 


OBJECTIONS CENTRIFUGAL PUMPS 
One the principal objections the use centrif- 
ugal pumps the part the company had been the 
difficulty previously experienced handling gritty and 
dirty water. order provide clear water for these 


Rouillard, the the South African Institution 
Engineers, January, 


THE ENGINEERING MINING JOURNAL 


1115 


pumps, system sumps was provided that the water 
ran first into settling sump, then overflowed through 
overflow launder into the main sump and overflowed 
this again into suction sump, from which the pump 
took its supply. 

addition the water column being wood-lined 
make acid-resisting, the water neutralized with 
carbonate soda cost approximately per 
1000 gal. pumped. log book used the pump sta- 
tion which hourly records are kept the clarity the 
water and the percentage acidity. The result this 
systematic attention has been that the water which the 
pumps are handling practically free from solids and 
free from acid. The sludge which cleaned from the 
settling sump periodically dewatered being put 
through filter press, after which clean product 
for handling and goes the regular underground and 
surface bins and chutes. 


PUMPING AND MAINTENANCE Costs 


The net cost pumping for period months 
the rate 64.6c. per 1000 gal.; the pumping cost 
with the old plant was $1.012 per 1000 gal. These fig- 
ures not show the 
actual cost centrifugal 
pumping, because the 
first case there were some 
the old pumps used 
connection with the new 
centrifugal units, but 
they show the saving 
using the two centrifugal 
units. The pumping costs 
are interesting further, 
not common find 
costs per gallon given. 
complete record 
costs maintenance and 


repairs was kept for 
period months, dur- 
ing which time 111,650,- 
000 gal. water was 
pumped. The total cost 


for this period amounts 
only per 1000 
gal. Sixty days after the 
pumping plant was put 
operation test was 
made ascertain the 
efficiency was equal that guaranteed the manufac- 
turers. year later another test was made determine 
how much the efficiency had fallen off during the period. 
The two pumping units gave such close results that the 
figures given the table are the average for the two 
pumping units: 
RESULTS TWO PUMP TESTS 


Fig. SuPPORTING 
SECTION WATER 


uaran- 
eed First Second 
Figures Tests Tests 
Input hp. into motors (integrating 
watt-meter readings time)...... 573 538.5 


Hp. input into pumps, based 92% 
Average efficiency pump.......... 62% 65% 63.4 
Overall efficiency pump and motor 57% 
course, the principal point the table the 
over-all efficiency the pumping unit, which was 59.8% 


when installed and which was 2.8% greater than the 
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guarantee. After year’s operation, the efficiency the 
unit was 58.3%, showing loss during the year 1.5%, 
but still showing over-all efficiency 1.3% more 
than the original guarantee. This speaks well for both 
the efficiency the operation and the excellence the 
construction, allowing course due credit for the care 
given the mine management provide water which 
free from grit, dirt and acid. 


Careful records were kept actual metered units 
into the pump and the water quantities delivered the 
collar the shaft during period seven months; 
these records show that the cost power was 0.642c. per 
1000 gal. per 100-ft. lift. independent test deter- 
mine this same factor checked these results, and they 
are also confirmed -by results obtained the Crown mine 
using similar pumps. 

the Knights Deep, using reciprocating pumps and 
pumping 14,000,000 gal. per month against head 
2150 ft., under conditions similar the duty required 
the centrifugal pumps described, the net cost 
pumping was per 1000 gal. per 100-ft. lift. This 
shows saving power cost 10.8% favor the 
reciprocating pump, but the mine management contends 
that the saving maintenance the centrifugal pumps 
fully compensates for this increased cost power. 


REASONS CENTRIFUGALS 


The particular reasons which induced this mine in- 
stall centrifugal pumps were follows: 


Initial complete cost the centrifugal 
pumping plant, including motor, starter, bed-plate, 
delivered, was approximately 60% the cost re- 
ciprocating plant with similar capacity, 800 gal. per 
min. against 2500-ft. head. For 2000-gal. per min. 
plant against 2250-ft. head, the centrifugal pumping 
equipment would have cost only 40% the reciprocating 
equipment. 

Weight centrifugal equipment 
weighs approximately lb. per gal. water pumped 
reciprocating equipment would have weighed 
approximately 350 per gal. per min. 

Reliability—This was unknown figure when the 
pumps were installed, but was the opinion the en- 
gineers that the figures would favor the cen- 
trifugal, and the results the year’s run have confirmed 
this opinion, there has been trouble any sort 
experienced with the pump. 

Cost Maintenance.—This also was unknown 
figure, but the maintenance costs for the period opera- 
tion have proved big item favor using centrifugal 
pumps and have justified the their instal- 
lation. 

Cost Excavations for Pump Chamber.—The 
larger the quantity water handled, the bigger 
the proportional saving using centrifugal pumps. 
The excavation rock for the pumping equipment 
this particular instance was 8000 cu.ft., while recip- 
rocating equipment similar capacity would have re- 
quired 55,000 cu.ft. excavation. For 2000-gal. per 
min. plant the excavation for centrifugal equipment 
would approximately only 10% the cost ex- 
cavation for reciprocating equipment. The following 


interesting table shows these figures compiled and cal- 
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culated from several makers’ drawings for the reciprocat- 
ing pumps, from which were selected those pumps which 
occupy the smallest space for their capacity. 


COMPARATIVE SIZES AND COSTS PUMP CHAMBERS 
Pumps—, Pumps— 


Capacity Total Cost Total Cost 
Plant, Cubic Feet Cubic Feet Chamber 
per Min. Excavations per per Cu.Ft 
800 $1,000 55,000 $6,875 
2,000 13,000 1,625 130,000 16,000 


OTHER ADVANTAGEOUS FEATURES 


addition what has already been said, the results 
year’s experience with this particular plant have 
impressed upon the management the merit centrifugal 
pumps high lift, the simplicity repairs and 
replacement, smoothness running and minimum at- 
tention required during operation. 

Anaconda Enters Chile 


There has been much speculation for long time past 
among mining men the identity the interests con- 
trolling the Andes Exploration Co., which for good 
many months has been carrying not only exploration 
work, but also actual developments properties situated 
Chile, under the direction William Braden and 
staff engineers. Mr. Braden, who well-known min- 
ing and metallurgical engineer, was the discoverer and 
developer the property now owned the Braden Cop- 
per Co. 

stated upon reliable authority that the Andes Ex- 
ploration Co. controlled the Anaconda Copper Min- 
ing Co. This report more than passing interest, inas- 
much will the first time that the Anaconda Co. has 
actively engaged mining operations outside the United 
States. developing suitable properties, 
this should mean much South America, for the Ana- 
conda company especially well equipped bring 
successful outcome any undertaking, matter how great. 
stated that the investigations which are being con- 
ducted the Andes Exploration Co. are not confined 
copper mines alone, but that its engineers are also very 
active the tin fields Bolivia, not looking toward the 
purchase developed tin mines, but rather toward the 
development promising prospects its own account. 

understand that copper deposit near Portrerillos 
that being extensively drilled gives promise becoming 
large mine that will profitably worked. Portrerillos 
about miles southeast from Pueblo Hondido 
northern Chile. railway connects Pueblo Hondido with 
the port 


Portugal Prohibits Tim Exports 


decree has been issued prohibiting the exportation 
and reéxportation tin from Portugal foreign coun- 
tries, according the Iron and Coal Trades Review. 
The decree also prohibits the transit and transshipment 
the metal (when intended for foreign countries) 
the consignments are described the manifests bills 
lading being “to order,” there clear in- 
dication entered the documents the place ship- 
ment the name the consignee and the destination 
the goods. 


Asbestos Production the United States 1914 was 1247 
tons, increase 13% over 1913. 
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Novel After-Cooler for the 
Compressor Plant 


Because the trouble from rock drills freezing under- 
ground, was decided install after-cooler ahead 
the air receiver the compressor plant. was nuis- 
ance pipe water the cooler and maintain winter 
weather, air-cooled after-cooler was thought advisable. 

The discharge from two compressors for about 
300 ft. was made from some old Cornish-pump columns 
in. diameter. The end this line was blanked, and 


AFTER-COOLER FOR CoMPRESSOR PLANT 


thirty 3-in. pipes connected from the receiver, 
shown the accompanying illustration. 

The cooling perfect when only one compressor run- 
ning, but not quite good desired when both com- 
pressors are use. During snowstorm, when only one 
machine running, there snow the discharge pipes 
leading from the receiver the mine, while the 17-in. 
line steaming. 


How Prolong the Life 


Steam-Shovel Hoisting 
Chains 


very sévere and apparently unavoidable wear the 
outside links steam-shovel chains takes place when 
the second wrap chain starts winding the drum. 
The chain climbs the under wrap and slipping 
down bearing causes tearing action, which wears 
the chain the outside the links, while the ends 
show but little the following simple method 
adopted will greatly relieve this condition: 

Attach with “missing link” piece old chain 
long enough make 114 wraps around the drum. After 
the chain has been use sufficient time show con- 


*Mechanical engineer, Vulcan, Mich. 
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siderable wear the outside the links where the sec- 
ond wrap begins, remove the old piece chain and attach 
the end hoisting chain the drum. This will place 
the wearing faces new sections, which are full size, 
and double the life the links this point. 

This method suggested the Columbus Chain Co., 
according the Engineer, but holds good, 
course, for any make chain. 


Steel Diamond-Drill Derrick 


The accompanying illustration shows steel derrick 
over diamond belonging the Cleveland-Cliffs 
Iron Co., work the heart the City Negaunee 
the Marquette range, Michigan. The frame ft. 
height and permits the use 50-ft. drill rods; while the 
wooden tripods, which are generally use, can handle 


Derrick 


only 30-ft. rods. built entirely light steel 
angle-iron and constructed that can easily 
moved. the only steel derrick its kind the 
Lake Superior district and was constructed the Sulli- 
van Machinery Co., Chicago. The hole now almost 
3000 ft. deep. hole put down the same vicinity 
few years ago disclosed considerable depth ore. 
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Efficiency Air Compressors 


and the Measurement 
Air Flow* 


Some foreign compressor builders have been converted 
from the common practice stating the output their 
compressors calculation based piston displacement 
and indicator-card diagrams the more accurate method 
based actually measuring the output direct means. 
This ought adopted all air-compressor manu- 
facturers. The difference shown the two methods, 
the result tests one instance, was that the measured 
efficiencies were about 10% below those guaranteed 
the manufacturers, which were based The 
guarantee for large compressors was 68.8% full load, 
while the figure actual test was only 58.8%. 
larger part the difference was stated due the 
method estimating the output the air calcula- 
tion against direct measurement. The volume 
free air atmospheric pressure delivered recipro- 
cating compressors generally not more than 88.5% 
the piston displacement, and often less. Calculations 
from indicator cards generally show 95%. 

inserting sharp-edged orifice-plate straight 
length the delivery pipe, and making the diameter 


ORY CELLS 


Wire 
Pole Piece 


COVER FOR ELECTRIC LOCK 


Coil 


ELECTRIC LOCK WITH COVER REMOVED WH) 
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acceleration due gravity (ft. per sec. 

gas constant for air. This calculated ac- 
cording the relative effects the constant 
for dry air and the constant for steam gas 
the proportion which the weight per cu.ft. 
dry air bears the weight per cu.ft. aqueous 
vapor the air entering the compressor. The 
constant for dry air taken 53.22, and the 
constant for steam gas 85.6. 

pressure the downstream side the orifice 
lb. per sq.in., absolute. 

difference pressure between the two sides 
the orifice lb. per sq.in. (as shown 
manometer). 

absolute temperature the air the upstream 
side the orifice 460.7 deg. 


Automatic Safety and 
for Shaft Gates 


safety lock for shaft gates, together with 
dial indicator showing whether the gate open 
closed, has been invented Williams, Barton, 
Ohio. The object this device automatically lock 


Gate Fost 
Cage Guide 


Cage Guide 


° ° ° ° Oo. 66 
7 


CONNECTIONS FOR SHAFT-GATE AND INDICATOR 


the orifice about three-quarters the diameter 
the pipe, the pipe diameter being chosen that the 
difference pressure across the orifice equivalent 
about in. water, very reliable results are obtained 
the following formula: 


pounds air flowing per second. 


*Extracted from paper presented Rider before 
the Institution Electrical Engineers, London. 


and unlock the gates elevator shafts, particularly those 
the hoisting shafts coal mines, during the time that 
men are being hoisted lowered, says Coal Age. 

The accompanying drawing shows cage the shaft 
landing and gate hinged post. the gate 
bar pivoted which extends through keeper and 
movable vertically one end. the face the adjacent 
gatepost plate with suitable catch for holding the 
locking bar. 

electromagnet introduced into the locking mech- 
anism such way that when energized bolt 
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withdrawn from the lock, allowing the locking bar 
swung out contact with its catch, thus permitting the 
gate opened. 

The coils this electromagnet are included and 
form part open electric circuit, one side which 
leads from source electric energy, while the other 
bridge-piece switch. When the cage approach- 
ing the position the landing, contact mounted upon 
closes the circuit, thus energizing the magnet, with- 
drawing the bolt the lock and allowing the locking bar 
elevated. the cage but slightly moved, however, 
the contact broken and the locking bar cannot moved. 

snap switch also introduced into the circuit where- 
the latter may broken, rendering the latch bolt 
inoperative, that the gate held closed and locked 
position. This snap switch may located any con- 
venient point, usually the engine room. 

The electric lock provided with cover and ar- 
ranged that the introduction suitable key will open 
the lock independently the electric circuit. This key 
course permits the gate being opened when the cage 
not the landing. should carried some per- 
son authority, that the gate may not opened and 
left open some irresponsible individual. 

the engine room dial indicator placed which 
shows all times the movement the latch bar through 
suitable electrical connections. When the latch bar 
disengaged from the locking mechanism, the dial stands 
the open position, while when the gate closed and 
the latch bar dropped into its place, the dial stands shut. 
Shaft Timbering and Headgear 

the Mesabi Range 


Typical shaft-sinking practice the Mesabi range 
shown the accompanying this par- 
ticular instance was necessary build the collar 
the shaft order get dump room; and the 
ground was soft, top bearers were used, and increase 
their strength they were trussed shown Fig. 
Using the temporary headframe shown Fig. the 
shaft was sunk total cost $42.49 per ft., the 


the Engineer,” April, 1915. 


Platform 


HEADFRAME 
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amounting $27.70 and supplies $14.79 per ft. The 
temporary headframe, which was necessary guy, 
was subsequently replaced standard type frame 
(Fig. 3), which use has proved perfectly rigid and 
satisfactory. The hoist 150 ft. back from the shaft. 


vider 


Filling Piece 


End Piece 
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PERMANENT HEADFRAME 
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Phillips Process for Treating 
Cobalt-Silver Ores 


new process for treating cobalt-silver ores has been 
suggested William Phillips, Swansea, Wales 
pat. 1,127,506). According this process the cobalt- 
silver ores are smelted the raw state blast 
reverberatory furnace, together with mixture raw 
iron matte and the copper residue which remains after 
the extraction silver the well-known Ziervogel proc- 
ess, when speiss, argentiferous copper matte and slags are 
produced. About 82% the silver the ore passes into 
the copper matte, and about 17% passes into the speiss 
and about 16% the copper the matte passes into the 
speiss. The argentiferous copper matte containing sul- 
phides copper and iron will contain between 2000 and 
3000 oz. silver per ton, and the matte, 25% copper. 

The silver and copper the speiss extracted 
smelting reverberatory furnace together with raw 
iron matte, when about 60% the silver and copper 
into the speiss passes into the iron matte the first 
melting. The melting repeated with fresh portions 
iron matte three more times until the speiss 
practically free silver and copper and condition 
suitable for treatment for the separation the nickel 
and cobalt contained the original ore. The iron matte, 
which now contains the silver and copper that were the 
speiss, utilized the raw state the smelting 
the silver ores and copper residue, using the necessary 
proportion reduce the copper oxide the residue 
sulphide and producing the same weight and percentage 
copper the matte formed that the residue contained, 
thus enabling the same copper used indefinitely 
for the collection the silver. 

The oxide iron the residue combines with the 
silica the ore, producing the required slag. The silver 
the argentiferous copper matte extracted the 
Ziervogel process. The matte crushed fineness 
such that will pass through about 16-mesh screen, 
then calcined and the calcined matte again crushed, this 
time about mesh, and further calcined. Calcining 
continued until the silver converted into the sul- 
phate. then leached with hot water, which dissolves 
the silver sulphate, the solution being passed over copper 
plates, where the silver deposited. 

After the depositing silver the solution passes 
through tank containing scrap iron, precipitating the 
copper. Copper and silver are cleaned and refined 
according well-known methods. The copper residue, 
consisting principally copper oxide from the argentif- 
erous copper matte after washing out the silver, 
smelted with the cobalt-silver ore and raw iron matte, 
when the copper oxide converted into raw matte again. 

The argentiferous copper matte formed smelting the 
silver ore mixture contains from nickel 
and cobalt. The iron matte, after removing the silver 


and copper from the speiss, will contain about 
nickel and cobalt, all which again combines with some 


form the excess arsenic the ore and forms speiss, 
being thus recovered without additional cost. The ar- 


advantage this process, since retains nearly all 
the nickel and cobalt without interfering with the separa- 
tion and recovery the silver and copper. 


Etching Reagents Suitable for 
Particular Metals and Alloys 


The following list from Hudson’s paper before 
the Iron Steel Institute, March, 1915, gives the 
principal reagents which have been found especially suit- 
able for different metals and alloys: 

(sp.gr. 0.88, diluted 1:1 with 
water), ammonium persulphate (10% aqueous solution), 
bromine (followed wash with ammonia), copper- 
ammonium chloride grams copper-ammonium 
chloride 100 water, add ammonia until precipi- 
tate just dissolves). 

ammonium persulphate, copper- 
ammonium chloride, electrolytic etching, ferric chloride 
(slightly acidulated with chromic acid (saturated 
nearly saturated solution), nitric acid (strong acid, 
followed water), reagent (94 grams HNO, 
and gm. few drops are used water). 

ammonium persulphate, ferric 
chloride. 

Copper-Aluminum Alloys (Aluminum Bronzes).—Am- 
monium persulphate, ferric chloride, copper-ammonium 
chloride, nitric acid. 

German Silver.—Ammonium persulphate, ferric chlor- 
ide. 

Nickel-Copper Alloys, Monel Metal.—Electrolytic etch- 
ing. 

Gold and Rich Gold Alloys, Platinum and Its Alloys.— 
Aqua regia (dilute, part HNO,, parts HCl, parts 
distilled water, used 15° C.) 

Aluminum and Light 
soda, hydrochloric acid, acid part fuming 

Lead, Tin and Their Alloys (White Metal, 
Chromic acid acid, chloride, hydrochloric 
acid, nitric acid, silver nitrate (5% solution). 

Zine and Alloys Rich soda, iodine 
part iodine, parts and parts water). 


25 


The Oxygen Efficiency Pyritic-Smelting Furnaces 
Mt. Lyell, Tasmania, was announced some years ago prac- 
tically 100%. this was higher than other plants do- 
ing similar work, was suggested various metallurgists 
that oxygen the furnace gases might have been taken 
the iron used collecting the samples. the meet- 
ing the New York Section the American Institute 
Mining Engineers, New York, Robert Sticht stated that 
further tests had been made with apparatus that removed all 
possibility oxygen being absorbed, and that the results 
were the same, practically free oxygen going out the 
furnace—at any rate, nothing like 3%, had been sug- 
gested various people. the same meeting George 
Guess stated that oxygen efficiency about 87.5% had 
been attained the furnaces the Granby company 
days. The oxygen efficiency the Tennessee Copper Co.’s 
furnaces has been repeatedly calculated from 72%. 
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Operating Costs Small 
Mine 


‘By Roy ALLEN* 


The cost mining with so-called “cheap labor” 
compared with skilled American labor has been topic 
frequent discussion 
eosts small mine Mexico may interest. The 
labor employed entirely native and under the direc- 
tion two Americans. The average daily production 
about 100 tons crude ore. The costs are not considered 
low, but are representative under the conditions de- 
creased efficiency labor that have prevailed since the 
revolutionary disturbances began 1910. 

brief description the mine and methods opera- 
tion necessary order make the figures value. 

UNIT COST LABOR PER 9-HR. SHIFT 


Timbermen....... Topmen.......... 

Trammers........ 7455 Boss ore sorter 1.2425 

Underground Ore sorters....... .62125 


UNIT COSTS SUPPLIES 


Dynamite, 40% per case. .$8.75 Handles, hammer, 32-in.,each.. .176 
Dynamite, 60%, per 50-lb. case.. 9.95 Handles, pick, 32-in., each 
Blasting caps, 5X, per 1000..... 3.872 Handles, axe, each.... .209 
Candles, No. 15L, per box 320 Handles, adze, 
2.623 3.255 Nails, wire, per 100 
0384 


umber, sawed, per 1000 ft. Drill steel, octagon, per 


.0949 

Pine lumber, sawed, culls, per Oils, engine, per gal.. 234 
1000 ft. b.m.. Oil, gas cylinder, per 
Slabs, per metric ton Oil; black, for ore cars, .199 


Poles, pine, ft. long, in. Oil, kerosene, 236 
Poles, pine, ft. long, in. Axle grease, 


Poles, pine, ft. long, in. blacksmith’s, per metric 


Poles, pine, ft. long, in. (sogas), ft. long, each 

No. each.. .810 .994 Wheelbarrows, No. each... 4.722 
Picks, A.E. No. -477 Rails, per 15-ft. rail...... 1.655 
Picks, A.E. No. each........ Rail spikes, 3-in., 
Picks, Collins, No. each...... Corn, per bu. 832 1.138 
Hammers, each.......... Wheat straw, per av. ton...... 
Hammers, each.......... .464 Alfalfa, per av. ton........... 2.60 
Electric power for hoist, per 


Handles, hammer, 14-in., 


The property the State Chihuahua, one mile from 
the railroad, with which connected surface 
tramway and over which the ore shipped the 
smeltery. The vein continuous, but irregular width, 
varying from ft., and lies between foot wall 
hard, dense rhyolite breccia and hanging wall badly 
broken andesite. large part the ore either soft 
cut many clay seams, that but small amount 
explosive required break it. All drilling done 
hand with %-in. octagon steel. the stopes 40% dyna- 
mite used, while 60% dynamite employed driving 
drifts and crosscuts the foot wall. Double-tape fuse 
and blasting caps are used throughout the mine. 
Overhand stoping methods are employed, the stopes 
being carried vertical slices ft. width. 
These stopes are all timbered with square-sets and are 


*Mining engineer, Jamesburg, 


therefore, the following exact 


filled with waste low-grade material, the filling being 
kept within one floor the back. The stope sets are 
framed round timbers, in. diameter the 
smaller end 16-ft. poles, and are lagged with 
slabs. The posts are ft. in. height and placed ft. 
in. center center, that one 16-ft. pole required 
for set. Operating tests showed that was absolutely 
necessary fill the stopes and that the timbers need not 


COST MINING 
(a). Cost Breaking Ore (17,253 tons) 


Labor 

Tons Cost 
Ton per Day Cost roken 


Shift bosses (part)............... 72.8 $367.89 $0.0213 
Supplies 
Quantity Tons per Total per 
Quantity per Ton Unit Cost TonBroken 
Dynamite, 40%....... 1194.3 lb. 0.0692 14.49 
4162 241 4.15 16.11 0009 
Shovels, No. 2D. 507 27.45 
11.68 0007 
Blacksmith’s 237 4.22 13.37 0008 
Total cost break- 
(b.) Cost Timbering Stopes 
Labor 
Tons Cost 
Total Days per Man Total Ton 
Days per Day Cost roken 
Shaft bosses (share).... 52.63 0.00304 327.8 $81.75 $0.0047 
625.25 27.6 464.64 
Carpenters (contract).. 146 118.1 214.63 
Total 1486.58 0.08616 11.61 $1425.28 $0.0826 
Supplies 
Quantity Tons per Total Cost per 
Quantity per Ton Unit Cost TonBroken 
Candles, No. 15L...... 9493 0.556 1.83 78.93 
205 91.7 12.10 0007 
Ropes, 40-ft.......... .0023 442 8.77 
Total cost timbering 3481.90 
COST UNDERGROUND TRAMMING 
(15,531 tons) 
Labor? 
Tons Cost per 
Total Days per Man Total Ton 
Days per Day Cost Trammed 
1217.5 .07839 12.575 911.03 
Total labor......... 1243.82 12.486 
Supplies 
Cost 
Quantity Tons per Total Ton 
Quantity per Ton Unit Cost rammed 
Candles, No. 8800 567 1.76 
Rails and spikes....... ft. 3.93 0003 
Total cost underground 1031.38 
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larger than those mentioned, though 6-in. poles were 
not strong enough. Round poles in. diameter 
were satisfactory 8x8-in. sawed timbers and cost but 
much. Drift sets are ft. height and 
12-in. poles; though, far possible, the main drifts 
are the hard foot wall, which requires timbering, 
crosscuts being driven the vein regular intervals. 

During the period seven months covered these 
data, all the ore was broken and trammed hand, the 
average tramming distance being 270 ft. With the ex- 
ception two development levels, the ore was loaded 
from shaft pockets into skip cu.ft. (three-fourths 
metric ton) capacity and raised the surface through 

COST LOADING SKIPS 
(18,301 tons) 


Labor 
Tons Cost 
Total Days per Man Total Ton 
Days per Day Cost oaded 
Skip loaders....... 720 0.03934 25.42 
Supplies 
Total 
uantity ‘ons per ota per Ton 
Quantity per Ton Unit Cost Loaded 
COST HOISTING 
(18,301 tons) 
Labor 
Tons Cost 
Total Days per Man Total Ton 
Days per Day Cost 
Supplies 
Cost 
Quantity Tons per Total Ton 
Quantity per Ton Unit Cost 
61.7 gal. 0.00337 297 14.44 .0008 
Cylinder oil........... 0.00228 439 14.77 .0008 
Grease for skip........ 131 Ib. 0.00716 140 5.85 
gal 0.00088 1143 4.05 .0002 


COST DELIVERING ORE FROM HEADFRAME PATIO 
(18,301 tons) 


Tons Cost 
Total Days per Man Total Ton 
Days per Day Cost elivered 
Total cost delivering ore from headframe patio.. 354.79 


SURFACE EXPENSES CHARGED COST MINING 
(15,531 tons) 


Labor 
Tons Cost 

Total Days per Man Total Ton 

Days per Day Cost rammed 
183 84.87 124.37 .0080 

Supplies 

Total surface expenses charged cost mining...... 215.14 
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COST SORTING ORE 
(17,019 tons crude ore) 


Labor 


Total Cost 
Cost Ton 


sorter, 181.1 
Screening 
36.22 .0021 
Carpenters and help- 


Total cost labor.$2272.93 


Total Cost 
Cost per Ton 


Hammers.......... $0. 
54.73 
Wheelbarrows....... 
Lumber for bins and 
Total cost sup- 
Total cost sort- 


COST DELIVERING SORTED ORE FROM MINE BINS 
RAILROAD PLATFORM 


Cost 
ota 
Cost 
(no other 


Bran.. 1.37 
Mule shoes and nails. 
Harnesses.......... 14.21 
Ropes 7.34 
Axle grease......... .0000 


Oil for car .0020 


Total Cost 
ota 
Cost 
Flake graphite...... $0. 
Torches and wicking. 3.03 
Ore sacks. 3.48 0004 


Total cost sup- 
Tramway royalties.. 413.87 

Total cost de- 
1437.62 .1534 


COST LOADING ORE INTO RAILROAD CARS 
tons) 


Labor 


Total Cost 
Ton 


Car $463.14 $0.0521 


Total cost $472.20 $0.0531 


Supplies 


Total Cost 
Ton 


$8.87 $0.0010 
2.83 .0003 


$11.82 $0.0013 
484.02 


COST SAMPLING AND ASSAYING 
(9134.531 tons dry 


Labor 
Cost 
Total 
Cost 
$350.00 $0.0388 
131.71 


Total cost labor. $481.71 $0.0534 


Supplies 
Cost 
Cost 
Assay 64.04 .0070 
Stove pipe for fur- 

Umpire 21.74 .0024 


Total cost sup- 

Total cost samp- 

Credit, assays for 


others............ 100.64 
Net cost sampling 
and $524.84 $0.0581 
DEVELOPMENT 


Total Total 


Cost per Foot 


Feet Cost Maximum 
Totals and averages... 875.16 


vein, not timbered. 
Through loose boulders. 
vein, not timbered. 


The drifts were for the most part the footwall, hard, dense rhyolite breccia 
requiring timbering. The crosscuts were timbered where they passed through 
the vein, but not the foot- hanging-wall rock. The raises were the foot 
wall firm vein matter, and required timbering. 


COSTS DEVELOPMENT 
(875.16 ft.) 


Total Cost 
Cost per ft. 


Shift bosses (share).. $0.0658 
Contractors (labor 

and supplies)..... 1140.01 1.3026 

72.56 0.0829 
52.93 
35.87 
49.74 
Skip loaders. 42.38 


Total Cost 
Cost per ft. 


Blacksmiths. 40.63 .0464 


Total cost labor 
and contractor’s 
$1885.74 $2.1547 
Supplies, 
umber.. 414.55 


Total cost de- 


velopment...... $2300.29 $2.6284 


— 
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Supplies 
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Total cost sup- 
Tc i 
7 
| | 
e 


rate exchange 0.4970. 


1124 


single-compartment shaft having inclination 52°. 
The average depth from which the ore was raised was 425 
ft. the incline, the least depth being 300 ft. and the 
greatest 625 ft. During the first two months 52-hp. 
electric hoist was used, while during the remaining five 
months 22-hp. Fairbanks-Morse gasoline hoist was em- 
ployed. 

The average distance from the headframe the sort- 
ing patio was about ft. this patio the pieces 
ore larger than in. diameter were broken hand 
and the waste and low-grade material thrown out, while 
the finer ore was screened woven-wire 
screen—the oversize sorted and the fines rejected. About 
55% the ore sorted was thrown into the bins and sent 
over the tramway the loading platform the railroad. 
Three mules were occupied continuously during the day 
shift, hauling the ore trains two three cars, each 
car holding about 1650 ore. The three mules 
work the morning were replaced noon three 
others, each mule working one-half day six days the 
week. The mules were fed morning and night with 214 
liters corn and liter noon, and were given all the 
wheat straw they would eat. ration was altered 
feeding alfalfa instead straw and cut- 
ting down the amount corn. 

the railroad platform was necessary screen 
again part the ore account the considerable 
amount moist clay which could not removed the 
screening the mine patio. This rescreening was in- 
cluded the cost sorting. railroad cars were 
loaded wheelbarrow under contract. 

The costs given are United States currency and are 
calculated from the costs Mexican currency using the 
The weights are 
avoirdupois tons 2000 lb. The figures cover oper- 
ating period seven months 1912, the mine being 
closed during the other five months account the 
destruction the railroad the native “nonconform- 
ists” and the inability obtain supplies. 


Milling the Nipissing 
Mines Co. 


According the report the Nipissing Mines Co. for 
1914, there was produced total 4,689,333.04 oz. 
silver, the gross value which was $2,516,064.85. The 
net receipts amounted $1,587,621.16. The produc- 
tion cost was per oz. Silver sold for average 
price 55.36c. per oz. Shareholders received $1,200,- 
000 dividends during the year. The ore reserves con- 
tain more than 10,000,000 oz. silver. summary 
shipments 1914, not including custom production, 
shown the accompanying table. 


NIPISSING SHIPMENTS 1914 


Dry tons shipped........ 434.2124 Gross silver and 
Gross value the silver. Marketing charges. 
Average price received Net receipts from sales. 
per oz., cents......... 55.365 Total silver produced, oz. 


cobalt. 

can seen, the stock silver hand the mines 
more than doubled 1914, probably some measure 
due the difficulty experienced marketing silver dur- 
ing the continuance the war. This stock, 1,110,272.15 
was taken gross value 48.5c. per oz., and net 
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value that the figures given the Nipissing 
company may conservative. this con- 
nection interesting note that the grade material 
hand has increased, along with the quantity—from 
3251 oz. per ton Dec. 31, 1913, 5364 oz. per ton 
Dec. 31, 1914. 

The cost silver production shown the accom- 
panying table: 

COST SILVER NIPISSING 
Based production 4,689,333.C4 oz. and 80,037 tons milled. 


Per Ton Per Oz. 

Total Ore Silver 

Development and exploration......... 220,799 2.759 
Assaying and engineering............. 11,571.54 
Administration and office.. 27,611.09 
Boarding-house and camp maintenance 
Low-grade 3.944 .0673 
Marketing 24,894.48 0053 
$971,111.53 $12.133 $0. 2071 

Less rents and 42,667 533 


The production 1914 shown the accom- 
panying table: 


NIPISSING PRODUCTION 1914 
Dry Silver, Oz. Gross Value Net Value 


Shipments 434.2124 3,000,862.51 $2,221,194.68 $2,204,400.62 


hand mine, 


641.1774 $2,759,676.67 
hand Dee. 31, 1913 129.4210 420,801.62 243,619.81 239,515.37 


511.7564 4,089,333.04 $2,516,056. 86 $2,486,798. 28 
Difference between esti- 

mated and actual 1e- 

7.99 7.99 


511.7564 4,689,333.04 $2,468,806 

The high-grade mill treated 929 tons Nipissing ore 
having average 2439 oz. per ton and 965 tons cus- 
tom ore averaging 2421 per ton. The refinery treated 
the precipitates from the low-grade mill. Total ship- 
ments bullion during the year amounted 6,300,177 


fine oz. shipments residues amounted 1060 
CONSUMPTION SUPPLIES NIPISSING LOW GRADE MILL 
Cost per 
Lb. Lb. Ton Cost Ore 
Aluminum plates. 41,858 2467 1305 
Aluminum ingots.. 13,586 1925 .0331 
Coal for heating... 32.001 0029 
TREATMENT COSTS NIPISSING LOW GRADE MILL 
Cost Cost 
per per 
Total Cost Ton Total Cost Ton 


Crushing mine.. 
Aerial tramway... 
Surface tramway 
Picking plant..... 
Crushing and con- 


$10,124.44 $0.128 Cyanide treatment 85,130.68 1.706 
5,142.23 .065 Cyanide filter..... 
5,469.79 .069 Classifying and 


3,804.73 Heating.......... 9,317.46 
21,782.20 .275 Water supply..... 2,878.40 

classifiers. 45,457.57 .575 Residue 


and slime collect- 


Intermediate filter- 

tons, giving net return $42,344.06. The low-grade 


mill treated 79,009 tons ore and 116 tons byproduct, 
recovering 2,261,024 oz. silver, 89.64% the total 
content. the accompanying tables the consumption 


supplies and treatment costs the low-grade mill are 
given. 
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California Safety Rules 


The draft the safety rules made the California 
Commission, published the June 12, seems 
contain some strikingly bad provisions 
otherwise admirable set safety rules. The fact that 
the first section these rules provides that they shall 
not apply mines when, the opinion the chief 
mine inspector, they would work undue hardship 
the operator, starts them off with pernicious provision. 

Rules this sort are necessary they are unnecessary 
and they are necessary and proper, there should 
discretion left any one man their enforcement. 

The compulsory provision for artificial breathing ap- 
paratus each mine employing more than men under- 
ground unwise. The mines Cripple Creek are the 
only metal mines the United States where noxious 
gases emanate from the ground. any mine which 
there are old workings workings which have been long 
submerged the odors from decayed timbers may indicate 
lack oxygen the air and require better ventilation. 
But rotten timbers certainly not justify legal provi- 
sion for the compulsory furnishing artificial breathing 
apparatus, and gases Cripple Creek mines certainly 
not call for legislation the subject California. 
one general source danger from dangerous gases 
mine which would require artificial breathing apparatus 
more mine than large one not touched 
upon the rules all; namely, going back round 
holes too soon after the shooting. Knockouts powder 
smoke are and frequent, and more small 
mine than large one, because the larger ones there 
are more means ventilation, more system about the 
shooting and less anxiety the part the individual 
workman about his particular round shots. 

Another section provides that dust from drillings 
chutes must allayed, the necessary devices and appli- 
ances therefor being furnished. some proposition 
put the mine operators: “Must allayed.” 
There are great many mine operators who would glad 
allay the dust their mines somebody would tell 
them how can done. Several our own drill manu- 
facturers have been struggling with this problem for many 
years and the South African operators have been working 
still longer, and after great expenditure both 
talent and money the problem still unsolved for them. 

That section which provides that case shall 
explosives exposed heat more than deg. 
will give officious mine inspector chance make 
_great deal trouble for the operator. deg. lower 
the maximum temperature the United States Army 
allow for their magazines containing dyna- 
mite, and while deg. is, deg. not, particularly 
-warm day for the sunny side mountain slope 
California the middle summer. The clause making 
compulsory the use powder cartridges covered with 
bright red wrappers going cause trouble, mitigated 
only the opening section which provides that the mine 
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inspector can abrogate these rules his discretion. 

The section which provides that explosive that 
evolves more noxious gas than gelatin dynamite shall 
used, will make almost any mining operator “throw 
fit.” this provision enforced there never will any 
more straight dynamite used mining operations 
California. Gelatin dynamite not always adapted 
the blasting problem miner, and general does 
not meet the requirements for average mining operations 
well nitro-glycerin dynamite. The one big argument 
which justifies its use the face less-to-be-desired re- 
sults from nitro-glycerin dynamite the fact that 
produces very much less noxious gas detonation than 
dynamite. Straight nitro-glycerin 
dynamite produces from 35% carbon monoxide 
detonation and gelatin dynamite produces only about 
3%. This provision therefore equivalent specifying 
that nothing but gelatin dynamite shall used Cali- 
fornia mining operations. 

New York, Y., June 15, 1915. 
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Finnegan Mines 

attention has been called report the Finne- 
gan and Finnegan Extension Mines, situated Carson 
Hill, Calaveras County, Calif., signed “Edwin Haw- 
kins, M.,” and dated Denver, Colo., Oct. 1914. This 
report contains several unfounded and erroneous state- 
ments regarding the Melones Mining Co. which operates 
the adjoining property, and the management quoted 
authority for these statements, wish correct the 
false impression which they might cause. 

The report states: “It estimated the Melones com- 
pany that has ore reserves good for years.” The 
Melones company has never had ore réserves this size 
any time its history and would absolutely im- 
possible ever have them. The company has had ore 
reserves sight for much three years, but usually 
has only two years’ supply blocked out. further 
stated: “Pocket nugget value ore (not included 
above, run mine ore) $150,000 $200,000 
annually.” Asa matter fact the average annual returns 
from this source are about $1500, notwithstanding the 
fact that 1911 one pocket was discovered which con- 
tained about $5000 coarse gold. This the only occur- 
rence the kind importance since operations were 
started 1903. 

also stated: annual net profits 
Melones company, stated those authority mine 
and mill, are $400,000.” This untrue and one 
authority ever made such statement. The Melones Min- 
ing Co. has never paid dividend and has paid interest 
its bonds since 1906; consequently its operations have 
been unprofitable. The management the Melones Min- 
ing Co. cannot, fairness itself the public, let state- 
ments this character pass without correcting them. 

DEVEREUX, 

Melones, Calif., June 1915. 


Percy. 
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Photographs from the Field 


1—Townsite and company store. 2—The hospital. 3—Mountain moonlight winter. 4—Above the clouds the upper 
camp. tramway from the mine. 6—The beginning Halfway townsite. 7—Shipping dock and old 8—The 
220-ft. adit, 4336 ft. long, main mine entrance. 
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The system was supplied the Webster Mfg. Co., 


Middle—Fines conveyors with automatic trippers. 
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CONVEY 
Discharge effected stationary 


hoppers. 


NVE 
Upper view—Self-propelled feeder supplying conveyor belt. 
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New Era Mining Education 


For many years has been observed that there was 
something lacking the methods mining education 
only few were being served and men were not being 
trained for other than leadership. Even that the 
training was faulty, for the men lacked the distinct 
training administration. They also lacked the prac- 
tical training necessary for the positions the middle 
organization. The College Mines the Uni- 
versity Arizona has put forward plan, which the 
result several years’ observation the needs the 
mining industry, remedy this. 

Workers the mines, mills and smelteries may di- 
vided into three distinct classes; first, the young man 
having only common-school education. These are the 
men fit for shift bosses, for floor foremen the mills, 
for furnace foremen and the many men the third 
the sixth rungs the ladder progress. 

The second class includes the young men having 
advanced grammar- high-school training. These are 
the men who should trained for mine foremen, mill 
foremen, and the many positions requiring 
technical training coupled with sound practical experi- 
ence. The third class includes the men scientific in- 
stitutions being trained expressly for the administrative 
offices. The work designed the Arizona College 
Mines for the first class for the man that unable 
attend school for any great length time. 
short course mining, but applied totally original 
manner. There are two-week short courses, 
each subject given alone and intensively for two 
weeks with the theory and practice, lecture and labor- 
atory, and with work the necessary affiliated subjects. 
Affiliated subjects will follow each other regular order 
and the student may spend two, four, six, eight any 
number weeks, each course being distinctly related 
the course before and after it. Instruction will 
given the following order: Elementary mineralogy 
and blowpipe analysis, elementary surveying, elementary 
geology and petrography, field geology, prospecting, as- 
saying, cyanidation, concentration, mine blacksmithing, 
mine timbering, practical mining other than under- 
ground, practical underground mining, use and care 
rock drills, electricity applied mining, mechanics ap- 
plied mining, gas engines, cost accounting and man- 
agement and copper-smelting practice. 

This system allows for more efficient training for 
the men class giving them method for more rapid 
advancement practically cost them. The Uni- 
versity Arizona, being state institution, can ahead 
these lines where privately endowed institution can- 
not. 

The method for more efficient preparation for the men 
class offered more difficulties. One cannot get far 
away from the present four-year course the majority 
the mining schools. too broad training only par- 
tially fitted them for the niche they were fill, while 
too practical training was not sufficient fit them 
for the work they should able do. the ad- 
vantageous geographical position Tucson was utilized. 

The need for class men not much additional 


*Director, Arizona State Bureau Mines, Tucson, Ariz. 
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quantity practical training more practical 
training successful mines and reduction works, 
the positions practical men with theoretical 
edge that they have fill. During the senior year the 
classes will attend regular college work for the first half 
the week, and the last half the week will taken 
the practical application their theory and taught 
successful properties. Cyaniding will studied 
Tombstone, Pearce and Wickenburg; smelting practice 
Douglas, Hayden, Globe and Miami; mining methods 
Bisbee, Tombstone, Pearce, Ray and many other 
places. Ore dressing will observed Hayden, Globe 
and Miami; flotation and copper leaching may studied 
Ray, Miami and Ajo. This work will give the student 
more practical insight into the industry choosing 
his profession and allow him live the atmos- 
phere the mining industry. The men represented 
class need research and administration graduate 
school, and this end has been organized the Arizona 
State Bureau Mines, research bureau and grad- 
uate department mining and engineering administra- 
tion. The men represented this group will have passed 
through the stages the first and second groups, will 
have had their practical training and will ready 
specialize and train for the highest positions. 


Mining Royalties Cobalt 


the report the Temiskaming Northern Ontario 
Ry. Commission upon the mining industry that part 
northern Ontario served the Ontario Government 
Ry., there explanation the royalties payable 
certain mines Cobalt. Since there has been rather 
general lack information the subject, some excerpts 
from this report may interest. 

When the Temiskaming Northern Ontario Ry. was 
started, the government placed the management under 
commission. The railway was granted right-of-way 
and also certain townsites along the line location. 
Later on, the government also granted the railway the 
minerals underlying the right-of-way and under the 
townsites except where these had already been disposed of. 
the vicinity Cobalt these mining rights proved valu- 
able the case the right-of-way itself and also under 
the townsites. Instead undertaking mining operations 
the railway commission divided its mining lands into 
convenient lots parcels and leased them companies 
individuals who acquired them public tender. 
this way four lessees have worked and made returns the 
railway. These are the Cobalt Townsite Mining Co., the 
City Cobalt Mining Co., the Right Way Mining Co., 
and the Nancy Helen Mines, Ltd. The company acquir- 
ing lease paid cash bonus begin with, and thereafter 
royalty shipments. Originally the royalty was based 
the value the ore the collar the shaft, but this 
was later changed percentage the net profit. The 
policy the commission has been assist the lessees from 
time time gradual reduction royalties the 
resources the mine were exhausted. This has worked 
out satisfactorily, both lessor and lessee. 

Each lease began paying 25% royalty the value 
all shipments the collar the shaft, with the one 
exception the Townsite company, which was supposed 
pay 50% royalty all ore assaying over $1000 per 
ton and 25% ore assaying lower than that amount. 
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This was early considered unsatisfactory, and the uniform 
royalty 25% the gross value was adopted. The 
next reduction was 25% net—that is, profits 
lated under what now called the “Mining Tax Act.” 
Further reductions have been 20%, 17%, 
15%, and July 1914, all leases 
from the railway commission were reduced and 
the agreement now stands that this will the royalty 
until Sept. 1915, which date all royalties will 
reduced the profits. 

The royalties received the Ry. Commis- 
sion from its mining leases Oct. 31, 1914, are: 


number other mines Cobalt pay royalty directly 
the government certain special arrangements, but 
these have nothing with the Ry. Commis- 
sion. Thus, when the Crown-Reserve company’s mine was 
sold the government, clause was attached the deed 
sale whereby that company paid certain amount 
cash for the property and addition royalty 10% 
all ores shipped, the valuation being the gross value 
the collar the shaft. similar clause was attached 
all sales lots the Gillies Limit. 


The Alleged Zinc Smelters’ 
Combination 


The Boston News Bureau gives the following summary 

Attorney-General Parker, Missouri, has filed informa- 
tion the Supreme Court that state against the com- 
panies alleged interested the purchase ore 
the Missouri district, stating had reasons for believing that 
they were unlawful combination control prices. 

This action believed have been brought the behest 
Missouri ore operators who are smarting under what 
them irritating price margin between the finished spelter 
and the ore from which produced, which the moment 
very greatly favor the smelting companies. 

The suit brought against practically every zinc smelter 
the United States. this connection interesting 
note that back 1906 Missouri produced 65% the zinc ore 
mined this country, and the ore operators that state were 
the dictators ore prices. other words, out 200,000 
tons, Missouri produced 130,000. 1913, however, the total 
ore production the United States had grown 337,000 tons, 
but this Missouri produced even less than did 1906, 
129,000 tons, but 30% the total. [These figures are mani- 
festly erroneous, but the idea that sought conveyed 

other words, Missouri operators are longer control 
the price situation and they have combined fight the 
smelting companies, with the evident purpose still further 
boost the market for Missouri zinc ores, notwithstanding 
ores have more than doubled price the past few months 
and are now selling for better than $100 per ton. 

For year two preceding the recent extraordinary rise 
spelter there was spread between ore and spelter suffi- 
cient show profit the smelting companies the pur- 
chase ores. Today the situation reversed and while ore 
prices have more than doubled, spelter prices have more than 
trebled and the ore operators are 

practical matter, when the market for zinc ores ad- 
vanced beyond $60 per ton, production all over the country 
was speeded and the supply domestic ores and imported 
ores was very heavy, and with the relative shortage smelt- 
ing capacity and the urgent war demand for spelter was 
not surprising that ore quotations were unable keep 
with the sensational advance the “finished material.” 

Now the Missouri miners allege that the buyers ores— 
the smelters—are grinding the ore producers under the heel 
monopoly and have oppressively conspired against them. 
the opinion the Eastern zinc interests the ore producers 
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huve not legal leg stand on. The idea “combination” 
among the smelters, who are now and always have been 
the sharpest competition one with the other, declared too 
absurd taken seriously. 


Flume-Type Elevator Dredges 
AlasKa 


Lewis Eppy* 


Two new flume-type bucket-elevator dredges built 
the Flume Dredge Co., San Francisco, Calif., the shops 
the Straub Manufacturing Co., Oakdale, Calif., were 
installed the Nome country, Alaska, 1914. One, 
the Solomon River district, owned and operated 
Flodin. The other, Creek, owned and oper- 
ated Servatius. Machinery and material were 
shipped from San Francisco and Seattle the opening 
navigation the spring 1914. Installation was com- 
pleted and the boats began digging the first August, 


and went into winter quarters October, having had- 


profitable season. Operations will resumed soon 
the ground thaws. The Flume Dredge Co. operates 
four its own boats Alaska, two the Council district 
and two the Solomon River district. 

The and practical operation this type 


Country, ALASKA, 1914 


flume dredge large areas placer ground was demon- 
strated the first one installed Melsing Creek, Coun- 
cil district. With some minor changes and placing 
the undercurrent within the housing instead the 
flume, the later dredges are identical construction and 
are the same dimensions and equipped with the same 
size buckets. The hulls are ft. long, ft. wide and 
ft. deep, with 20-in. freeboard. Flumes are ft. long 
and in. wide. Buckets are capacity, open- 
link. Riffles are railroad iron. The undercurrent, 
built within the housing the boat, consists tapping 
the main flume with 6-ft. grizzlies. The material pass- 
ing through the grizzlies conducted the undercur- 
rent tables, also within the boat housing, which are the 
ordinary dredge tables provided with heavy screens 
expansed metal over planks. Sluice water furnished 
12-in. centrifugal pump. The dredges are equipped 
with Western Gas Engine Co. engines. 


INTERRUPTED ONE Hour For CLEANUP 


The cleanup made running off the coarse gravel 
then picking the concentrates and putting them 
the and later running the concentrates through the 


*Associate editor, “Engineering and Mining Journal,” San 
Francisco, Calif. 
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cleanup boxes. This permits short stop digging, 
the cleanup for values being progress after the digging 
ladder again going, the riffles having been replaced 
the flume soon the undercurrent and tables were 
cleaned. Digging interrupted only about one hour 
for each weekly cleanup. The gold usually coarse; 
some streams quite nuggety, while other streams there 
are nuggets. 

The advantages the flume-type over the screen-type 
dredge for Alaska placers combine permit the digging 
pay ground only. Shallow draft, small power require- 
ments, absence mechanical aid washing the gravel, 
recovery the coarse well the fine gold, convey- 
ing machinery for distribution tailings and water 
under pressure are the chief features design and con- 
struction accountable for their economical 
operation. and simplicity structure con- 
tribute economy upkeep costs, and the small initial 
cost construction makes profit possible placer dig- 
gings Alaska that would otherwise hazardous. The 
ground from ft. depth, where this 
type dredge operated. designed for maximum 
depth ft. Greater depth could dug, necessary, 
reconstruction the digging ladder. The labor in- 
cludes three men shift. Common labor paid 50c. 
per hr.; skilled labor, 6214c. per hr. Distillate costs 
35c. per gal. laid down the boats. Each boat will use 
12,000 gal. the season. 

Freight from San Francisco Seattle varies from $22 
per ton Solomon River plants, $60 per ton Secret 
Creek. Steamers the Solomon River country land 
within miles the dredges. Steamers Council 
district the river for distance miles, and 
from there into the dredging camps transportation 
horse teams. Solomon there railroad the 
river carrying freight and passengers. haul the 
freight cars and dogs haul the passenger cars. Inadequate 
transportation responsible for retarding the advance- 
ment the dredge-mining industry. Without such trans- 
portation large placer fields will remain undeveloped and 
unprospected. 


John Ryan 


Adams writes this the Boston News Bureau 
very interesting and popular man the copper industry 


Friends the president the passing Amalgamated 
declare knows copper and the vast field covers not only 
long experience, but intuition. And events the past 
eight months far affirm their assertion. For man 
sensed more opportunely than John Ryan this year’s aston- 
ishing rise the copper metal. predicted last December 
great reversal trade conditions, least his industry, and 
his predictions have been made good. Indeed, quite likely 
that, being modest man, would frankly admit that recov- 
ery has been faster and gone further than himself antici- 
pated six months ago. 

Ryan, the way, has grown financially and otherwise 
almost rapidly since the day took his place, the 
request the late Rogers, the head Amalgamated’s 
affairs. His corporate connections then were not overnumer- 
ous. Now they are both numerous and varied. presi- 
dent several companies and director many. Those 
presides the head are Anaconda and Montana Power Co. 
His directorships, have indicated, extend variously. His 
one railroad the St. Paul. His industrial companies are the 
Montana Power Co. and the Tobacco Products Corporation. 
His banking institutions are the Emigrant Industrial Savings, 
the Guaranty Trust and the Mechanics Metals National Bank. 
His copper-mining companies are Anaconda, Inspiration and 
Greene-Cananea. his multifarious official duties keep him 
busy. 
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Ryan, the other hand, keeps himself physically fine 
trim discharge those duties. Big, athletic and the prime 
life, also has naturally capacity for work which 
the envy many his colleagues. One the latter said 
me: “Ryan will far. With his level head and unlimited 
vitality can’t help it.” far? should say so. Those 
who know him best insist that more ambitious up- 
build the properties identified with than build 
his personal fortune. thinks less himself than 
does his stockholders. And the Montana Power Co. one 
his pet projects. Not only does hope make big 
money maker—he desires also see contributor, 
way, the prosperity all Montana and the St. Paul 
furnishing power prices lower than power costs 
any Eastern center. 


Railroad Construction Begun 
AlasKa 


The construction the Government railroad Alaska 
has been begun. The preliminary base operations 
Ship Creek, Cook’s Inlet. Thence, from tidewater, coal 
from the Matanuska field expected shipped south- 
ward during the greater part every year. The line, 
when completed its entirety, will extend from Seward 
Fairbanks, distance 471 miles, including the 
miles the Alaska Northern Ry., which extends from 
Seward, through the Kenai Peninsula, Turnagain 
Arm. The dock the right bank Ship Creek near 
the mouth practically completed. This dock equipped 
with 15-ton stiff-leg derrick operated hoisting en- 
gine, which takes the loads out the scows nets large 
packages and places them the dock flat car. grid- 
iron with pile foundation was constructed furnish level 
bases for the scows rest upon when lying alongside 
the dock low tide, and this method lighters are un- 
loaded all stages the tide. utilizing water trans- 
portation along the east side Knik Arm construc- 
tion may begun various points. There active 
construction camp Eagle River, point miles the 
coast, and another has been started Peters Creek, 
point about miles farther north. Camps will estab- 
lished along tidewater, close the railroad line, fast 
the final location completed and the necessary con- 
struction arrangements made. Lieut. Mears reports: “We 
have now contracted with about 400 stationmen and are 
employing about 100 men force account handling the 
terminal work and constructing wagon roads. expect 
rapidly increase this force 1500 2000 men fast 
material and supplies can shipped here 
accommodate that number. All our work being 
done stationmen unit basis. Numerous gangs 
stationmen have moved into Ship Creek seeking work 
the railroad. have had difficulty whatsoever se- 
curing all the stationmen that are required.” 

Benzol Plants 


The United States Steel Corporation has three benzol 
plants under construction. The plant Farrell, Penn., 
nearing completion and the other two Gary, Ind., 
and Birmingham, Ala., will finished the fall. The 
plants now building have capacity approximately 
26,000 gal. crude benzol per day, 9,500,000 gal. per 
year. The Otto Coking Co., New York, according 
the Boston News Bureau, has contracted build benzol 
plant connection with the byproduct coke works the 
Citizens Gas Co., Indianapolis. This plant 
operation days. 
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New Enterprises Metallurgy 


The last month has been unusually rich announce- 
ments importance the metallurgical industry. 
Among these have been the report the successful 
starting the new system metallurgy Anaconda, 
with strong promise far that the total extraction 
copper raised some figure above 90% 
(instead about 78%, present); the inauguration 
operations Chuquicamata with much smoothness 
make the management think uncanny; and the 
news that the American Smelting Refining Co. 
going into the tin-smelting business. less im- 
portance are the announcements this week that the 
Anaconda Copper Mining Co. developing copper 
mine Chile and contemplating acquiring interests 
tin mining Bolivia; and the official statement that 
the Steel Corporation going build new and 
immense zinc smeltery near Pittsburgh, Penn. 

Thus, have witnessed the inauguration two new 
departures the hydrometallurgy copper, which 
promise successful and extraordinary industrial 
importance. have witnessed, moreover, the beginning 
plans that are going give the United States 
tin-smelting industry, the need for which our metal- 
lurgists and industrialists have long been urging. 
surmise that the entry into this field the accomplished, 
energetic and original metallurgists the American 
Smelting Refining Co., untrammeled hoary prec- 
edents preconceived ideas, will eventually lead 
progress the metallurgy tin hitherto unequaled. 

The new plans the Steel Corporation for zine 
smelting near Pittsburgh are commercial concern, 
rather than metallurgical. The success the Grasselli 
Chemical Co., which has two smelteries Clarksburg, 
Va., and the American Zine Chemical Co., which 
has immense plant Langeloth, Penn., has demon- 
strated that the region the vicinity Pittsburgh 
suitable locus for zinc-smelting industry. may 
added that the Mineral Point Zine Co. operating 
plant Tiltonville, Ohio, and probably 
will some day erect distillation furnaces that place. 

The Steel Corporation not newcomer 
the zinc-smelting business. owns all the capital 
stock the Edgar Zine Co., which for great many 
years has operated smelteries St. Louis, Mo., and 
Cherryvale, Kan., works that have been large producers 
spelter. Their production, however, has been far 
below the requirements the Steel Corporation, 
which the largest galvanizer and the largest single 
consumer spelter the United States. ante-bellum 
days, fact, the spelter market was determined more 
the Steel Corporation than any other single 
factor. With its buyer the market for spelter, out 
it, there was apt the difference between strength 
and weakness. The sum that now spent 


construction large that plant great capacity 
evidently contemplated. the trade wondered 
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whether the Steel Corporation figuring upon the 
time when its works Cherryvale (using natural gas) 
and St. Louis (an antiquated, uneconomical plant) 
must abandoned, whether figuring upon pro- 
ducing its entire requirement spelter—or whether 
figuring upon both those things. 

the zinc-smelting capacity the United States, 
which already excessive for normal times—although 
temporarily strained its utmost—is further 
expanded, and the principal consumer spelter 
disappear from the open market, there will arise questions 
that will supreme importance all the concerns 
that are now engaged the zinc-smelting business. 
There reason believe that the new plans the 
Steel Corporation are viewed with great deal 
alarm the smelters. 


Alleged Zinc-Smelting 
Combination 


The action the Attorney-General Missouri against 
the smelters the United States turned out 
not indictment, first reported, but merely the expres- 
sion legal surmise affording grounds for the taking 
testimony find out whether prosecution ought 
instituted. companies named the “information” 
comprise substantially all the smelters the 
United States. This was apparently designed furnish 
broad grounds for “fishing” expedition. Some the 
smelters included the list have not bought any ore 
the Joplin district for long time, while the purchases 
good many others have been relatively insignificant. 
fact, out the 274,000 tons ore received smelt- 
ers from Missouri, Kansas and Oklahoma 1914, the 
smelters who made sulphuric acid—chiefly 
took about 180,000 tons. 

“These statistics,” said article the 
Mar. 1915, “indicate the predominance the sul- 
phuric-acid makers the market for the pure, high-grade 
ores. They take all the blende Wisconsin and Ten- 
nessee, which they command geographically, and the ma- 
jor part the production the Joplin district, from 
which their competition has practically forced the Kansas 
and Oklahoma smelters, whom the Edgar Zine Co. the 
only large buyer the best sort Joplin ore.” 

The action the Attorney-General Missouri was 
manifestly taken the instigation the mine operators 
the Joplin district, who have long been the opinion 
that the smelters buying their ores were acting collu- 
sion keep prices down. there were any real ground 
for such belief, action would have come more appro- 
priately time when prices were low and the miners 
were being squeezed down narrow margin. But 
the contrary, the dissatisfaction expressed time 
when the price for ore had reached the highest figure 
record, the complaint then being that the producers were 
not getting enough. 
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Everybody good information knows that among the 
metallurgical industries the United States which un- 
limited and ruthless competition rampant, the zinc- 
smelting industry occupies the first place. European 


and Australian visitors who have come here negotiate 


the sale ores have recently expressed their surprise 
the recklessness our smelters and the need for concen- 
tration and organization among them for the best inter- 
est the industry whole. reason why there has 
been such concentration the ease with which new 
people could into the business. About years ago 
there were some consolidations isolated groups, but 
about fast anybody was bought out turned around 
and built new plant with the money that had received 
from his old one. 

The idea combination among the smelters 
the United States simply hallucination. 


Classification Technical 
Literature 


The classification, filing, technical literature 
ever-recurring subject, and thus far any discussion 
has left where began, very unsatisfactory po- 
sition. The need proper system classification and 
filing evidenced the frequency with which some 
man, more temerity than his fellows, spends much 
time and effort devising scheme fit his needs, which 
then publishes for the benefit his confreres. 

Unfortunately, each these trail-blazers, him- 
self usually states, viewing the problem from his own 
particular standpoint, and his suggestion, that the expec- 
tant reader adapt the same his own needs, ends with 
disappointment the hope with which the reading his 
article was begun. 

All this not without fruition, however. Delegates 
from about national technical and scientific societies 
have met the United Engineering Societies Building 
New York discuss this problem and perfect per- 
manent organization for the purpose solving and 
preparing classification the literature applied 
science which may generally accepted and adopted 
these and other organizations. now conceded 
that such classification possible, and, properly pre- 
pared, will serve equally well all branches the engi- 
neering profession, thus solving the difficult problem 
the individual engineer his previous solitary effort 
filing. plan proposed this organization whereby 
central office, presumably located the Engineering 
Societies Building, shall collate all the existing classifi- 
cations and, with the help specialists the various 
national societies interested, compile general system 
which, although perhaps not perfect, shall justify gen- 
eral acceptance and adoption. 

All the other national societies will invited 
participate this work, and they will invite the 
tion the publishers technical periodicals. sug- 
gested that, the classification having been properly 
worked out, the publishers may induced print 
connection with each important article the symbol the 
appropriate class the system determined, that 
clipping these articles file might easily made which 
would embrace one homogeneous system all clippings 
all subjects pertaining technical science. This 
will greatly lessen the work filing, which present 
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one the serious drawbacks more general adop- 
tion the practice among engineers. Another 
tion made that the publishers induced adopt the 
practice, now largely followed many, beginning 
important article only the right-hand page. This will 
also facilitate the work clipping and filing and very 
much lessen the labor cross-reference indexing. 

Thus, for the first time this big problem 
tackled enthusiastic men basis, and 
bids fair for the first time solved satisfactory 
way. This proposition being handled broad lines, 
and the organization will welcome, the address given, 
specific suggestions regarding the subject. 


The Coal Case 


The United States Supreme Court June rendered 
decision reversing that the lower court the suit 
brought the Government against the Delaware, Lacka- 
wanna Western R.R. Co. order comply with the 
Hepburn amendment commodities clause the Inter- 
state Commerce Act, that company organized the Dela- 
ware, Lackawanna Western Coal Sales Co., which buys 
the coal from the railroad company the mines and con- 
ducts its sale, paying the railroad for transportation. 
Stock the new company was sold the stockholders 
the railroad company. The Circuit Court held that 
this arrangement was compliance with the terms the 
law, and that the railroad divested itself ownership 
the coal before transporting market. 

The Supreme Court holds that the distinction between 
the two companies not sufficient. The coal sales com- 
pany managed officer the railroad company, 
and agent bound monopolistic contract which 
prevents from buying coal from other companies, from 
dealing other coal, from making competitive prices. 
The opinion the Supreme Court declared the railroad 
retained indirect interest the coal and, means 
its contract, could control prices New York. The 
court plainly indicated that the contract was monopolistic 
and directed the Government bring new proceeding 
against the Delaware, Lackawanna Western stop its 
alleged unlawful arrangement. 

This decision does not necessarily apply the Read- 
ing and Lehigh Valley cases now pending, the condi- 
tions are somewhat different. 

The price for lead came down rapidly went up. 
Important sellers who the close one day said, “Oh, 
this only speculators’ demoralization, which will not 
amount anything, the consumptive demand for 
ing excellent,’ were themselves the leaders the de- 
cline, with cuts half cent so, the next day. Specu- 
lative operators started out outdo the previous perform- 
ances spelter, but found that lead was not important 
“war material” spelter. the meanwhile the price 
for spelter has been experiencing decline, which may best 
the accompaniment brass band, but slinking down- 
ward nobody wanted hear any more about it. The 
Wall Street organs are still talking about natural re- 
cession from which there will rally 30c. per 
“the proper price for which happen “when 
the buying demand resumed.” However, there no- 
body the business who expects “comeback.” 
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THE WAY 


The tremendous rise the price causing 
anide mill men begin vigorous research for some sub- 
stitute. One distinguished mine manager expresses the 
opinion that many mill will ultimately turn electro- 
lytic precipitation. The desilverizers lead bullion are 
also telling tales woe with respect how the present 
price for zinc has increased their refining cost. 

Gold mining midair one the latest spectacles 
which Wall Street was treated, says the New York Herald. 
Suspended what known the language the sea 
“boatswain’s chair,” the end rope leading from 
the roof skyscraper, workman was busily engaged 
for hours scraping into buckets gold-laden soot from 
the flue the old United States assay office, now being 
razed. 

Unable buy food from local sources for its employ- 
ees Pachuca, the Cia. Real del Monte Pachuca, 
through its parent company, the Smelting, Refin- 
ing Mining Co., has appealed the American Red 


Cross for aid. Arrangements have been made 


carloads corn for the relief the 4000 employees 
the company Pachuca. Several carloads grain and 
provisions contributed the large packing houses have 
already been shipped the American Red Cross for the 
relief famine-stricken noncombatants northern 
Mexico. June 15, Consul Hanna reports having 
distributed American Red Cross corn 12,000 starving 
Mexicans the vicinity Monterey. 

the recent annual meeting the National Whole- 
sale Liquor Dealers’ Association, Cincinnati, Samuel 
Woolner, its president, remarked the course his 
address: persons engaged the liquor business 
contend that they are simply supplying want and need. 
The demand here, otherwise there would supply; 
that the people have unalienable, inborn and God-given 
right their product; that relieves more misery than 
causes; that produces more joy than sorrow; that 
adds the efficiency instead taking away from it; that 
tonic for the body, stimulant for the body, produc- 
ing stronger and healthier minds, which greater pre- 
ventive for crime all kinds, and causes lesser demand 
for institutions such jails and hospitals for the insane, 
feeble-minded, than would required under pro- 
hibition total abstinence.” think that Mr. Woolner 
must optimist. 

The following prospectus promises the kind for- 
tune have been looking for. Our natural spirit un- 
selfishness, however, will not permit monopolize it. 
Hence, offer divide the “snap” with read- 
ers. Remittances may sent our care dray auto 

“This proposition consists 4000 acres fine West 
Virginia coal lands, located Calhoun County, approxi- 
mately three miles from railroad. The whole this acre- 
age underlain with seam excellent steam coal carry- 
ing average per ton gold. 
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“The coal from this property can utilized order 
supply power large industrial enterprises near by, 
and the ashes that remain can run over amalgam plates 
and extraction 98% the gold value can ob- 
tained. The remaining residue from the plates consists 
principally aluminum oxide, and this can treated 
electric furnace, thereby producing beautiful syn- 
thetic rubies, sapphires, and all other precious gems, whose 
principal constituent consists the chemical compound 
aluminum oxide. 

“There seems wonderful monetary future at- 
tached this magnificent opportunity and only awaits 
the fine touch and assistance few wealthy men make 
this property one the greatest, not the greatest, rev- 
enue producer the age. The fortunes won from 
this bounteous reserve Mother Nature shall make the 
modern fortunes our mining barons, such Clark, 
Haggin, Jackling, seem like ordinary pikers. All need 
mere bagatelle $50,000 place this mine success- 
fully operating. Will you 

Another chapter the River placer fiasco was 
begun Delaware June that date the grand 
jury, Wilmington, returned true bill against Ray- 
mond McCune for misuse the mails connection with 
the mailing circulars the Peru Gold Placers, Inc., 
and against Charles Miller charge conspiracy 
with McCune and for withholding certain documents that 
would have led earlier examination the property 
the board directors. Miller was formerly president 
the company, and McCune was general manager and 
the author the reports question. the specific 
act which McCune was arrested was the mailing 
circular resident Wilmington, where the corpora- 
tion has its Delaware headquarters, was decided 
that district. The charges were investigated the 
grand jury, with the result noted. Some witnesses 
were including practically all the directors 
and residents Delaware who had received circu- 
lars through the mails. The principal witnesses ex- 
amined the grand jury were Frank Short, the engi- 
neer who investigated the property for the directors and 
Bonnell, who treasurer went Peru last year rep- 
resent the financial interests the company and whose 
letters directors here hastened the exposure the 
worthlessness the River placer. McCune’s 
hearing New York has been postponed until June 
29. has engaged former District Attorney Wise 
and evidently intends put the strongest defense 
possible offset the Delaware indictment. Those who 
bought stock the public offering shares the Peru 
Gold Placers, Inc., will not suffer 
The company has debts, there some cash the 
treasury, and there are still some bills receivable, 
the equipment Peru has been sold, mostly days’ 
time, operators the silver mines Huallanca, about 
miles distant from the placer. Further, 
understood that the directors and officers the Peru 
Gold Placers, Inc., have signified their intention re- 
all claim participation the assets, ac- 
count stock bought them, that the share the 
public therein may large possible. 
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PERSONALS 


John Fulton, superintendent Melones Mine, Melones, 
Calif., was presented with daughter June 12. 


Muir, the Smelting, Refining Mining Co., 
the East consulting plans for the Ebner mine, 
Juneau, Alaska. 


Burrows, the Ontario Bureau Mines, making 
investigations the Porcupine District for forthcoming 
geological report. 


Hassan, New York, has made preliminary exam- 
ination the gold deposits Montgomery County, Md., near 
Great Falls the Potomac. 


Philip Argall, Denver, was London last month and 
addressed the stockholders Stratton’s Independence, Ltd., 
which consulting engineer. 


Dr. Harris for the Canadian Geological Survey con- 
ducting investigation the asbestos deposits Quebec, 
especially those the Thetford area. 


Minnequa plant the Colorado Fuel Iron Co., has been 
appointed general manager the company. 


John Munroe, well-known mining man northern 
Ontario, who was one time mayor Elk Lake, and who 
enlisted with the Princess Patricia regiment, reported 
severely wounded. 


Dr. Cairnes, the Canadian Geological Survey, has 
gone the Yukon examine area the Stewart River 
including the gold-bearing quartz Dublin Gulch and the 
silver-lead deposits near Mayo Lake. 


Lafleur, formerly connected with the Berwind-White 
Coal Mining Co., has been placed charge the coal depart- 
ment the Harris-Smith Coal Coke Co., Uniontown, Penn. 
The company will soon remove its offices Pittsburgh. 


Dr. Collins the Geological Survey Canada will 
continue his work the correlation the pre-Cambrian 
formations north Lake Huron, and will start the areal map- 
ping the Sudbury district and investigation the 
nickel-copper deposits. 


Dr. Bruce will continue his investigations the ore 
deposits Amisk (Beaver) Lake district northern Mani- 
toba and Saskatchewan for the Canadian Geological Survey 
and McLean will complete the mapping the Pembina 
Mountain area near the boundary. 


Samuel Cohen has just returned Cobalt from three- 
trip Nicaragua where was engaged the exam- 
ination gold mines under. option the Crown Reserve 
Mining Co., Ltd. Assisting Mr. Cohen the examination were 
Steindler, Burnett, Bischoff and Miller. 


George Farish, who since January has been New York 
connection with the sale the Humboldt mines, Colorado, 
left June examine the Copper Basin group southern 
California. Before returning, will visit the San Francisco 
fair and also the Derry Ranch placer property Leadville, 
Colorado. 


Dr. Wilson will this summer continue the geological 
examination the Buckingham area Quebec for the Geo- 
logical Survey Canada, paying particular attention the 
deposits mica, graphite and apatite. Mineralogical investi- 
gations the neighborhood Templeton will also carried 
Dr. Auguste Ledoux. 


Austin Mixsell, who has been made vice-president 
the Bethlehem Steel Co., has reached that post after 
period years the service the company, both the 
manufacturing and sales departments. joined the Bethle- 
hem organization 1897 the metallurgical department and 
the five years succeeding were spent there special steel 
making and experimental work. After several years the 
openhearth, treatment, forge, rolling mill, foundry and physi- 
cal laboratory departments, became chief the estimating 
and inspection departments. 


Captain Richard Bowden, who has been employed the 
Trimountain mine the Copper Range Consolidated, ever 
since the first work was done the property has resigned 
his position, effective July For number years Captain 
has been superintendent the Trimountain property. 
has decided give mining for few years least, 
although his plans for the future are not finally determined. 
Captain Bowden’s many friends throughout the district will 
learn with regret that his future plans contemplate removal 
from the copper country. 
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George Roberts, president the Exploration Oil Co., 
formerly the United Development Co., died suddenly heart 
disease Coalinga, June 22. Mr. Roberts was one 
the most prominent oil operators California and resided 
Los Angeles. Years ago was Wells-Fargo messenger 
and his car was robbed the notorious Sontagg and Evans 
gang 1892. Roberts, although wounded the robbers, 
took part later running them down and capturing them. 


Park Henshaw died Chico, June 12, paralysis 
the brain. similarly stricken March 10, 1913, 
but was believed have recovered fully. Mr. Henshaw was 
born near Kahokia, Clark County, Mo., 1846. boy 
served the Confederate Army the Civil War and went 
California 1864, residing with uncle near Oroville. 
Later returned Missouri and studied law, then went 
California and began practice Chico where had lived 
ever since. Mr. Henshaw was one the foremost men 
Butte County advancing the industries and was particu- 
larly devoted mining. was made colonel volunteer 
regiment the Spanish-American war and served for year. 


Joseph Weissbein, president and manager the Gold Flat 
Pittsburg Mines Co., died Grass Valley, Calif., June 
fire which burned his residence bungalow the mine. was 
believed the time that had been killed and the fire 
started cover the crime. Mr. Weissbein went Cal- 
ifornia the early seventies from New York and 1876 with 
his brother Jacob, established the Weissbein Bros. Co. Bank. 
The brothers were owners the mine when the 
property was absorbed the Pennsylvania Gold Mines Co. 
They were also largely interested other mining operations. 


the brothers sold their bank Grass Valley the 


Nevada County Bank and went San Francisco where they 
organized real estate firm, but continued interested 
mining operations. 


Gulishambaroff died Tiflis the Caucasus, May 14, 
aged years. was considered the foremost petroleum 
expert Europe. His writings upon multiplicity mat- 
ters associated with the petroleum industry will long remain 
among the most valuable contributions technological 
literature. early 1874 Mr. Gulishambaroff published 
works upon the petroleum industry the Caucasus, while 
the early eighties, after his first visit the oilfields the 
United States, wrote his first account the wonderful 
developments for oil the western hemisphere. These com- 
paratively early works were followed large number 
others, all which were recognized such importance 
translated from Russian into the English, French, Swedish, 
Dutch, Japanese, Italian, Spanish and Portuguese languages, 
Mr. Gulishambaroff, who occupied official position for many 
years adviser the Russian Government all matters 
relating the industry—technical, legal ,and otherwise— 
completed his studies the Technical Institute, St. Peters- 
burg, 1874, after which devoted himself technical 
research connected with the technology, commerce, and in- 
dustry Russia. much master did become the 
subjects which took that undertook several commis- 
sions the Russian Government visit foreign countries 
for the purpose investigating their economic and industrial 
conditions, and was this connection that made three 
visits America. the year 1894, Mr. Gulishambaroff pub- 
lished his work upon liquid fuel, which passed through two 
editions, while three years later, the Imperial Geographical 
Society presented him with gold medal for his publication 
dealing with the world’s commerce during the nineteenth cen- 
tury; apart from this, received many acknowledgments 
from scientific and technical institutions for the works 
had writen and published. 


SOCIETIES 


American Institute Mining Engineers—The members 
the Minnesota Branch met with those the American Society 
Mechanical Engineers and the American Institute Elec- 
trical Engineers, June Duluth for two-day session. 
Hearding, General Manager the Oliver Iron Mining 
Co., reviewed the mining industry the Minnesota ranges, 
with the aid moving pictures; Ryerson, the Great 
Northern Power Co., gave illustrated talk his company’s 
plant. Inspection the new steel plant Minnesota Steel 
the plant the Universal Portland Cement Co. con- 
sumed the remainder the session. 
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SAN FRANCISCO—June 


Crude Oil Prices the well for oil less than deg. 
gravity has been reduced 5c. per bbl. the Standard Oil Co. 
This brings the price for the lower grades down per 
bbl. The reduction adds the troubles the low-gravity 
producers who had not recovered from the effects upon fuel 
oil business caused the European war. The action the 
Standard Oil Co. said the result competitive selling 
domestic markets. The Shell Oil Co. has invaded the field 
covered for years the Standard, Associated and the 
Union and these older concerns have been obliged meet 
selling prices the Shell. year ago the consumer the 
San Francisco Bay region paid approximately 75c. per bbl. 
the tanks central supply depots with average addi- 
tional charge 7c. bbl. for delivery. Many these 
consumers are reported have made contracts with other 
than the three older companies 64c. per bbl., deliveries 
begin less than one year after signing contract. 
reported, also, that new business for immediate delivery has 
been signed prices below the rates quoted year ago. 
The production the Shell company Coalinga district es- 
timated more than 12,000 bbl. per day. large percentage 
this production shut pending the completion the 
company’s pipe line Martinez. This company not buying 
large amounts oil from other producers, that the reduc- 
tion prices paid the producer cannot charged the 
Shell people. 


Cancellation Patents Oil Lands embracing 6400 acres 
Elk Hills district, Kern County, was ordered Judge 
Robert Bean Portland, sitting the District Court 
Los Angeles, June 11. was brought the 
Government regain title sections land near Mc- 
Kittrick, which was patented the defendant corporation 
under the act Congress, July 1866. These lands were 
granted aid the construction the Southern Pacific R.R., 
mineral lands, except iron and coal, being excepted from the 
provisions the grant. The court found that the lands were, 
the time proceedings resulting the patent, within 
and recognized oil district and had been previously 
returned the Geological Survey oil-bearing lands. 
The court held that these lands are rough, broken and 
value for agricultural purposes any other purpose 
than for their oil contents. was admitted that the state- 
ments the affidavit Charles Eberlein, that caused the 
lands carefully examined agents and employees 
the Southern Pacific Co., was untrue. That, the time the 
selections were made and the patent issued, officers the 
company charge were conscious that the lands were, not 
actually, least probably oil-bearing, and that the selections 
were made and strenuously urged patent for that reason 
and not because agricultural value. Nearly two months 
before the selection was filed Eberlein wrote Mr. Krutt- 
schnitt, vice-president the Southern Pacific, saying 
expected tender selection list covering lands the town- 
ship question within week days and asked that 
the matter given special attention, the end that these 
lands covered the proposed patent. the meantime 
the Kern Trading Oil Co. was organized take over the 
oil lands the Southern Pacific and operate them the same 
the fuel department. Without Eberlein’s knowledge the 
lands belonging the railroad company the vicinity and 
adjoining the lands this dispute were leased the Kern 
Trading Oil Co. The court declared that while actual 
discovery oil within the boundary these disputed lands 
had been made, that was not necessary because they ‘were 
known oil lands the time the proceedings resulting 
the patent. The court concluded that the topographical 
and structural formation and character the lands and the 
surrounding area, and their proximity known oil develop- 
ment the south and west, and the geological structure and 
the known surrounding conditions, all clearly show that the 
land contained mineral-oil deposits such quality and quan- 
tity would render their extraction profitable and justify 
expenditure that end. Willis Mills, special counsel for 
the Government, who made the closing argument before 


Judge Bean last January reported have estimated that 
the oil contents the lands thus returned the Government 
would supply the Navy with petroleum fuel for period 


years. The value said about $10,000,000. An- 
other suit involving oil lands the same area and much 
greater value still pending the District Court. The 
motion the Southern Pacific Co. dismiss the action 
the ground that the statute limitations had supervened was 
recently denied Judge Benjamin Bledsoe. 


BUTTE—June 


Butte Miners Quit that the 
years its affiliation with the Western Federation Miners, 
had contributed $1,000,000 the Federation for which 
had not received one cent’s worth benefit, and hinting 
irregularities the handling strike funds Federation 
officers, the Butte Miners Union, the parent organization 
the Western Federation Miners has formerly withdrawn 
from the Federation, repudiated the contract which existed 
between the two organizations and ordered its charter re- 
turned Federation headquarters Denver. The action 
the outcome friction between the Butte Miners Union and 
the Western Federation which culminated year ago the 
dynamiting Federation headquarters. Following 
sample how the daily papers are used coax recalcitrant 
miners back into the folds the old union: 


FOR DAYS 


For days you can become member the Butte miners’ 
union upon payment one dollar. Members are worth more 
than dollars. you are engaged the mining industry you 
should member the miners’ union. Get in. Get busy. 
Bring others in. Put Butte the map again the best 
union town the country, and help make the miners’ 
organization the bulwark the toilers. 

The day the union knocker and character assassin has 
passed Butte. They are the enemies every worker—they 
try create division and distrust. Such men are doing the 
work the detective whether they are paid for not. 

The union men Butte today realize how much they need 
the miners—and the miners need us. Our hand outstretched 
aid them. Today every obstacle the way the miners’ 
reorganization removed, and every labor union Butte 
ready lend all possible aid. The future the miners de- 
pends upon themselves. United they stand—divided they fall. 
Which side are you going take? you stand for unity 


division? Will you strive maintain and improve conditions 
will you aid destroying them? Talk cheap. Show 
your card. 


Every day’s work, with copper around the present price, 
brings you_an extra cents per day because the union 
contract. That some the union’s work—you are glad 
get the benefits derived from organization. Keep your 
union you want keep wages. 

The union hall the place discuss every grievance and 
shortcoming the union. there solve the problems 
organized effort; learn with others. You and the 
union will both the better for it. 

Let the mistakes the past. Let take 
warning from the miserable conditions obtaining many 
open-shop communities. Let.us unite rebuilding miners’ 
union that shall credit the workers, protecting their 
interests, redressing their grievances, making happier their 
lives. 

behalf happier future, the interest all, 
urge every worker the metal mining industry Butte 
join the miners’ union. The enrollment book the 
Workingmen’s Office the Carpenters’ hall. 

You need union—the union needs you. War hell—so 
the open shop. Let’s avoid it. Unite. now.—The 
Silver Bow Trades and Labor Council Mediation Board. 


SALT LAKE CITY—June 

Utah Alunite Deposits near Marysvale Piute County are 
developed. The alunite lies principally within the Custer 
group claims owned the Mineral Products Co., which 
backed the American Fertilizer Co. Chicago, and the 
United States Smelting, Refining Mining Co. 7%-mile 
Bleichert tramway from the mine the railroad Sevier 
Valley built. Three oil-driven air compressors have 
been ordered, and development will started once, 
that the deposits will well opened up, before the mill, which 
built, completed. The Marysvale alunite carries 
from 11% potash, the price which has advanced con- 
siderably since potash salts have ceased come from 
Germany. used largely fertilizer. Alumina will 
obtained byproduct. 


Greater Production and Increased Earnings Utah mines 
are following from the rise the price metals. Bingham 
and Tintic well Park City show increased production. 
The Utah-Apex, United States Mining, Utah Metal Tunnel, 
and Utah Consolidated Bingham are producing good 
tonnage lead ores. The Utah Copper working full 


— 


d 
{ 
f 
i 
1 
4 
i 
- 
f 
\ 
i 
q 
4 
4 
q 


THE ENGINEERING 


1136 


capacity better grade ore than usual. The lead 
smelteries the valley are working capacity. The United 
States Midvale has five furnaces lead ores; the American 
Smelting Refining Co. Murray, five; and the International 
Tooele working all five its lead furnaces. From 
1250 tons lead ore daily are being treated each 
the different plants. The smelting capacity somewhat 
limited the amount ore that can roasted, large 
percentage the ores being received are sulphides, with the 
exception ores from Tintic and Beaver County, which are 
principally carbonates. The amount sulphides which can 
roasted Murray limited 500 tons daily court 
ruling. Owing the present high price lead, has been 
proposed make settlements non-contract ores basis 
$4.50 per cwt. and 50% the advance beyond that price 
days. proposed split the difference between $4.50 
and the present market, and pay cash, which latter plan 
appears most favored the smelters. Full payment 
being made for ores under contract, and certain desirable 
smelting ores. Ore also bid for the local market. Few 
new contracts have been signed, there much ore hand, 
and those contracts present force, must cared for. 
The accumulated lead ores hand have been source 
profit. The amount zinc ores being marketed relatively 
limited, difficult ship these unless they are carbon- 
ates and run 40% over. Most the mines are 
working two shifts, usual, but are increasing their working 
forces. 


SEATTLE—June 


Cement Factory Fairbanks plan Henry Ray. 
Tests limestone taken from large bed outcropping 
Goldstream near Fox are reported have been entirely 
satisfactory. Men will put work once prepare 
lime for mortar and hoped cement plant will built 
later. 

The Yukon Gold sending engineers the Kenai River 
country examine placer ground there said extend along 
the river for miles. The advent the Yukon Gold dredg- 
ing operations into this part Alaska hailed the 
northern operators with delight indicates opening 
the vast region known valuable dredging ground 
back Seward. Dredging small way has been under- 
taken that portion Alaska before, but not with equipment 
sufficient bring big returns. 


Recent Reports from Fairbanks are that there great 
activity Ester Creek, the old producer. Above Dis- 
Johnson Sandstrom have finished sluicing their 
winter dump and are working from new shaft. Doolin 
Thorsen have struck good pay Above. George Ray, 
Above, sluicing his winter dump. Short, leaser part 
the Ray ground, blocking out 60,000 sq.ft. that plans 
mine this summer. Sullivan Olson are working crew 
men and expect strip 90,000 sq.ft. bedrock this summer. 
Webber, now scraping bottom winter dump Discovery, 
plans sink new shaft. Max Love Co., Below, 
driving tunnels. Charley Lynn, Below, sluicing tunnel 
dirt and preparing for summer work. 


Smelting the Ores the district the 
principal topic conversation and discussion around Wallace 
the present time. local smeltery would have difficulty 
handling the ores which are produced the districts and 
all the producers including the larger companies desire 
local smelting plant which might give them lower treatment 
charges and would certainly eliminate the long freight haul 
necessary present, but the initial cost smelting plant 
serve this district great that one company seems 
willing undertake and date there has been satisfac- 
tory coalition this end. The Hercules still deadlock 
over the renewal its smelting contract, and much the 
underground equipment has been pulled and the mine has com- 
pletely closed down. Negotiations have not entirely ceased 
between the Hercules and the Co., but there 
present evidence approaching compromise which will 
reopen the Hercules mine. The Bunker Hill Sullivan was 
unable obtain any concessions from the smelting company 
and has renewed its old contract without change rate. 
When ex-Senator Clark Montana few years ago began 
the development his Sunset property, his plans were sup- 
posed include the erection smeltery Beaver Creek 
and this project now recalled and discussed with interest. 


Ore Now Moving Rapid Rate from the docks the 
head the Lakes, the lowering the rail rate from the 
mines the ports having stimulated the shipments. The 


Oliver Iron Mining Co. the heaviest shipper, moving large 
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quantities from all the Minnesota and Michigan ranges, 
with the exception the Cuyuna range where does not 
own any mines. From present indications the Oliver wil] 
clean most the ore that has stock the Lake 
Superior district, which will mean that will work its under- 
ground properties with larger crews next winter than 
did during the winter just passed. 


Railway Developments the Cuyuna North- 
ern Pacific and Soo Line still continue their struggle for 
tonnage the Range. The Soo Line has thus far had the 
best it, hauling practically all the ore that has been shipped. 
but interests have control immense amount 
latent tonnage which must eventually place the latter road 
first. Recent additions the list are the Hill Crest 
and Mahnomen pits, Croft Mine and Barrows Mining Co. shaft. 
The last named has connection with the Barrows Mine, 
until recently operated Hanna Co. rumored, 
with apparently some foundation, that the Soo Line will 
extend its tracks northward miles into the Emily District. 
This territory, where considerable tonnage has been shown 
up, now without railroad facilities. The Brainerd Chamber 
Commerce has started activities secure extension 
the Soo Line Brainerd, now exclusive point. 


LIVINGSTONE, MONT.—June 


The New World Mining District has received considerable 
attention and work there new impetus reason permission 
granted the Government haul ore motor truck through 
Yellowstone Park. The Geological Survey has been 
requested examine the district and has responded with 
the following tentative promise: 


reference from the office the Secretary the Interior, 
tion the New World mining district, Park County, 

great many requests for examinations this sort come 
the survey which can not taken immediately because 
its staff geologists and its appropriations are not large 
enough enable all the work that ought 
done. The requests are, however, placed record and are 
given careful consideration when plans for field work are 
taken up. The plans for this season are already well ad- 
vanced, and may not practicable grant your request 
this time. will, however, considered connection 
with plans for the 1916 field season. have been much in- 
terested reports deposits the area immediately north 
Yellowstone Park and can assure you that any time 
geologist can spared for the work, will detailed 
investigate them. 


ST. JOHNS, NEWFOUNDLAND—June 


There Have Been Negotiations toward reviving copper and 
pyrites mining down around Notre Dame Bay, but nothing 
has materialized except the efforts the Cape Copper Co. 
London its continuation development Baie Verte. 
This company has made good profits the years has 
operated Newfoundland, principally Tilt Cove where 
abandoned its leases year two ago. hopod St. 
Johns that the attempt establish big industry Bay 
Islands the west coast Newfoundland will successful. 
The Newfoundland Products Co. the name the organiza- 
tion which will manufacture carbide and other mineral prod- 
ucts. Previous attempts build copper, oil, and mining 
businesses the west coast have failed. 

Iron Mining Bell Island Conception Bay proceeding 
with about half the normal force work; between the two 
companies, the Nova Scotia Steel Coal Co. and the Dominion 
Iron Steel Co., 700 men are now employed, which 
improvement over last winter. reported that the Nova 
Scotia company has secured British and American orders for 
300,000 tons ore which about half its usual annual 
output; German orders have course been cut off the war. 
Shipping ocean steamers progress, and keep full 
the big ore bins its shipping piers across the island, the 
large stockpiles are being drawn from. two-mile tramp 
across Bell Island, from the mines the piers, which are 
situated deep water the sheltered side the island; 
owing the high cliffs that place the ore-bins are con- 
structed natural excavations the rock face. The Nova 
Scotia Co. not working its submarine mine this time, 
nor has done since the war began, but getting 
first-class condition start when necessary, concreting the 
roofs and curves and keeping the pumps going constantly. 
The long slopes and extensive underground workings arc 
well planned and equipped. Their new slope, No. being 
rushed ahead night and day shifts. customary driv- 
ing these long slopes under the sea, several thousand feet 
length and inclined 8°, drive two slopes with narrow 
Pillar rock between, order use one “air-shaft” 
and the other for hoisting. No. slope now 1600 ft. from 
collar face, and being advanced ft. per week, with the 
bosses and miners working bonus system. The only 
actual mining being done the surface-pits, where the ore 
outcrops Bell Island; €00 700 tons day are being mined. 
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ALASKA 


THE SHIPMENTS COPPER ORE from Alaska the 
United States May, 1915, were 7649 gross tons, containing 
3,525,600 lb. copper. 

TENAS PONTUS resumed operations and 
big stamp mill near Shoup glacier has started crushing ore 
which was taken out during winter. 


GRANBY MINING (Valdez)—Midas mine owned this 
will start shipping copper ore aérial tram just 
and work being rushed bring the property 
the highest efficiency. 

RADIO CLAIM (Dawson)—Jimmy Lloyd plans take 
one-stamp prospecting mill Tunnel driven 
ft. and winze sunk from inner end this shows small body 
ore from which assays $180 have been obtained. 


PEARSON JOHNSON (Fairbanks)—Pearson Johnson, 
laymen the Cascaden-McCord bench claim, Livengood Creek, 
are working pay estimated average $2.75 per sq.ft. The 
ground the adjoining creek claim runs about per foot. 


SHAMROCK CREEK (Fairbanks)—Pay going $1.50 per 
sq.ft. has been found Shamrock Creek, tributary middle 
fork Big Chena Shamrock same district 
Palmer Creek and Van Curler’s Bar, where considerable work 
has been done past. 

NO. GOLDSTREAM (Fairbanks)—Jim Russel, part 
owner and layman, has opened large block ground 
that will mined this summer. previously ex- 
perienced account lack water during dry season has 

HAPPY HOME ASSOCIATION (Fairbanks)—Judge Bunnell 
district court Fairbanks has decided case George 
Smith vs. Mike Wagner, Mike Beegler and George Wheeler 
favor defendants. Suit was for title Happy Home 
claim Eva Creek and $15,000 worth gold dust deposited 
banks and had been court over two years. 


LITTLE ELDORADO ASSOCIATION (Fairbanks)—Recent 
cleanup Whalley, White Co., leasers, contained 130 oz. 
gold, which was very coarse, largest nugget being worth 
$57. Present shaft nearer creek than old workings from 
which large production was made several years ago. Ground 
averages about per sq.ft. bedrock. 

DRY CREEK (Shushana City)—New impetus 
given prospecting deep channels Shushana district 
discovery rich pay Dry Creek, tributary Johnson. 
Except few instances has been impossible reach bed- 
rock account live water. Shaft which recent discovery 
was made struck water depth 110 ft. Small drill 
hole was drilled bedrock from bottom shaft—distance 
ft. Gold worth about was recovered from drill- 
hole. Since discovery property has been bonded 
Finnegan. 


ARIZONA 
Cochise County 


CALUMET ARIZONA (Bisbee)—Made record produc- 
tion for company May, with output 5,727,000 lb. cop- 
per. 

MASCOT COPPER (Dos spike has been 
driven new Mascot Western R.R., 16-mile line con- 
necting property this company with main line Southern 
Pacific. Company will shortly position begin ore 
shipments. 

COPPER QUEEN (Bisbee)—Is concrete Sacramento 
shaft from top bottom, distance 1700 ft. Work 
done without interfering any way with hoisting ore. 
Shaft main outlet for ores mined company Bisbee 
camp and would not pay close shaft this time. Five- 
foot steel forms have been designed George Morris, master 
mechanic, and Capt. Hodgson, underground superintend- 
ent. planned put 5-ft. section concrete between 
every two working shifts. Two eight-hour being 
worked present. There only one other concrete shaft 
Bisbee district, that being Junction Calumet Arizona, con- 
creted two years ago from surface bottom 1800 level. 


Gila County 


IRON CAP shipping 200 tons 10% ore 
weekly smeltery Paso. June 14, shipment high 
grade same point was begun with carload that averaged 
25% copper, oz. silver, and carried small amount gold. 


BAKER FERRYMAN (Roosevelt)—Purchasing supplies 
for cable ferry installed across Salt River Sunset 
Camp, mouth Buckhorn about miles below 
Roosevelt dam, 900-ft. cable will used and will 
arranged such manner that the current will carry the 
boat and its burden across either direction. 


OLD DOMINION (Globe)—Company has been running two 
furnaces June 10, when third furnace was started, and 
date the copper production has been averaging over 
tons per day. shell, runs remainder 
month, will have completed campaign two years without 
having been off the stand. concentrator tonnage over 
600 tons per day has been put through this month. New 
type shaking screen will installed below trommels 
head mills and near future extra compartments will 
added Woodbury jigs. Recent changes made flotation 
machine have allowed considerable bigger tonnage 
treated. mine department tonnage hoisted this month has 
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averaged between 900 and 1000 tons per day. Flow water 

12th level has decreased about 6,500,000 gal. per day and 

this decrease has enabled mine shut down Prescott pump 

that all water now being handled from 
evel. 


Maricopa County 


MARICOPA QUICKSILVER making prepara- 
tions resume active development its property Mazat- 
zal mountains, 


INDEPENDENCE install dry con- 
centrator its lead property west Vulture mine. Site 
now being graded. 


SUNFLOWER CINNABAR resume opera- 
tions early date. Retort was installed property some 
months ago but furnace may installed soon. 


Mohave County 
UNITED EASTERN (Oatman)—Company has acquired wa- 
for its proposed mill built Kingman Dis- 


Pima County 


CORNELIA (Ajo)—Has received authority from 
Arizona corporation commission issue $675,000 securities 
for constructing proposed Tucson, Cornelia Gila Bend rail- 
way. Contract calls for completion road Jan. 1916. 


Santa Cruz County 
DUQUESNE (Duquesne)—This copper property be- 
longing estate late George Westinghouse having con- 
ducted tests oil flotation company’s plant Washing- 
ton Camp. Charles Bankerd agent for Duquesne com- 
pany. 


CALIFORNIA 
Amador County 


HARDENBURG (Jackson)—Arrangements being for 
settling affairs and provide money for continuing develop- 
ment and operation. John Martin and Henry Malloch own- 
ing the controlling South Eureka Mining Co. are 
principal stockholders Hardenburg. They have agreed 
turn back one-half their Hardenburg shares into treasury 
sold and proceeds applied debts and providing 
fund for renewed operation. Under this plan ali creditors 
have signed forebearance for six months and protect them, 
company turn over all its property Culbert, man- 
ager the bank Amador County, trustee. Property 
with 20-stamp mill and operated through vertical 
shaft. 


Butte County 


MORNING STAR (Stirling)—This mine, situated near Rom- 
sey Bar, will reopened Foster, Oakland. Prop- 
erty has been idle about years. 


Del Norte County 


PLATINUM black sand along coast this county near 
San Francisco, according Sweet who has been over- 
seeing construction plant installed. reported 
that this method accomplished saving oz. platinum 
during short period last winter. Plant will operated 
gasoline engine. 


Eldorado 


LARKIN (Diamond Spring)—Property sold Charles 
Becker, Sacramento, acting interests San Francisco 
men. Mine reported have produced $250,000 gold from 
800 ft. believed orebodies persist greater 
epth. 


Kern County 

PACIFIC MINERAL PRODUCTS (Los Angeles)—President 
Eisenmayer preparing make inspection mineral re- 
sources Mohave desert region. Company the mar- 
ket for asbestos, soapstone, ocher, umber, manganese, 
jasper, molybenite, wolframite, Scotch red, light and black 
granites, marble, feldspar, chrome, fluorspar, barytes, 
silica, graphite, magnesite, and non-metallic 
minerals. 


Nevada County 


BIRCHVILLE has appealed from 
judgment superior Court which awarded Guiseppa Damiano 
$12.000 for injuries received the mine 1913. Suit was 
brought for $30,000. 

UNION HILL (Grass Valley)—Strike recently made above 
west drift 800 level has developed into high-grade deposit 
ore. Average width ft. Drifting east and west 
progress addition extracting large amount high-grade 
rock; the 20-stamp mill are kept going 
average ore. 

GOLDEN CENTER (Grass Valley)—Peabody gold mining 
claim northwest slope Gold Hill has been acquired 
operators Golden Center. Peabody was owned the 
Peabody Gold Mining Co., which Baron von Shroeder, 
now the German army, president. Property comprises 
acres, considered valuable mining ground. This makes 


holdings Golden Center about 130 acres. Golden Center 
recently acquired Catholic Church property about acres. 
returns show that ore running high $22 per 
on. 
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Plumas County 

ENGELS COPPER (Taylorsville)—Exploration 
bodies will undertaken with diamond drills. Six ma- 
chine drills are breaking ore and other drills will 
added soon new air compressor recently purchased 
installed. Purchase three more motor-trucks contem- 
plated. One large caterpillar engine and three motor-trucks 
are present employed haul supplies and concentrates. 
With additional trucks estimated that tons concen- 
trates can shipped daily. Elmer Paxton manager. 


San Bernardino County 
CALIFORNIA TRONA installing large brine- 


pumping plant, capacity 1,200,000 gal. per day. also 
begin construction this summer 100-ton potash plant 
lines new process worked out New York. Expected 
that potash production will begin Searles Lake six 
months rate tons per day and during succeeding four 
months increased 100 tons. 


San Benito County 


PACIFIC (Hollister)—This quicksilver mine has been pur- 
chased bankruptcy sale Bristow and Huckaby, San 
José. Property equipped with reduction plant which has 
been out commission several months. expected new 
owners will reopen mine. 


Shasta County 

BALAKLALA (Coram)—Repairs tramway and other 
surface equipment are and arrangements being 
made for continuing and probably increasing production. 
Shipments high-grade ore continue Tacoma smeltery. 
Some development progress. information hand 
smelting. 


Sierra County 


CROESUS (Alleghany)—Rebuilding quartz mill being 
pushed under contract Robert Hathaway, Nevada City. 
Mining operations also are being continued upon large scale 
under management Pearson. 


ORO (Downieville)—Work has been resumed under bond 
Dr. Reynolds and associates, Alameda. This prop- 
erty contains two gold-bearing veins, one small but very 
high grade, other assaying per ton. 


CLEVELAND (Sierra being sunk 100 ft. 
prospect shoot free-milling ore, and 10-stamp 
mill has been put into operation. Gillespie, Pitts- 
Penn., operating under bond. Dan McGonigal has 
charge. 


Siskiyou County 


BLUE -JEANS (Etna)—Siskiyou syndicate has increased 
crew miners this mine, and advanced development 
Cub Bear. Installation stamp mill contemplated. 


Sonoma County 


quicksilver mine will reopened immediately, after clearing 
away accumulation débris caused caving tunnel 
earthquake 1906. High price quicksilver which about 
double what was time mine closed down, inducemen 
for the reopening the mine. 


Trinity County 


DELTA CON. (Delta)—Raising funds for building mill 
Dog Creek district. 


Yolo County 


UNION EXTENSION (Davis)—R. Mayes and Hill- 
house, Dixon, will undertake development work. The 300- 
ft. shaft will deepened 100 ft. and two new drifts driven. 
Mine equipped with stamp mill. 


COLORADO 
Clear Creek County 


LAMARTINE (Idaho Springs)—Lindall-Eckberg Leasing 
Co. has opened 3-ft. vein $15 ore. 


NEW ERA (Idaho Springs)—Underground development 
being carried three headings. Veins are from two 
three feet wide and assay about $30 per ton. Ore from old 
dumps being run through mill. Averages about per ton. 
Estimated that there are about 10,000 tons available. 


ONEIDA-STAG (Idaho Springs)—In west workings 600 ft. 
below surface vein smelting ore has been opened that 
averages in. width and assays 1.12 oz. gold and oz. 
silver per ton. During last month mill has been running 
ore produced from development work, averaging from 
per ton, and paying cost mining and milling. Will 
install new compressor plant. Rogers local manager. 

VINDICATOR MINES TUNNEL (Idaho Springs)—Leasing 
company known the Gold Standard Leasing Co. will 
organized take over and operate properties Vindicator 
company. Contract has been let advance drift Tom 
Tuck vein its intersection with Gold Leaf vein. Recent 
development Tom Tuck vein has opened ore averaging 
$10 per ton vein ft. wide. 


STANLEY (Idaho Springs)—First 1500 ft. Road Adit 
level recently repaired and retimbered preparatory addi- 
tional development work through this level. Salisbury 
Mill, Thomas Egan, leaser, successfully treating ore from 
Stanley dumps averaging $2.40 per ton. Material crushed 
10-stamp battery mesh, passed over amalgamating 
plates, 16-ft. Wilfley table and two Egan concentrators. The 
recovery amounts amalgamation and $1.22 con- 
centration, total $1.93 per ton. Total operating cost 
about $1.25 per ton. Improvements will made process 
and tonnage will increased. 


CONNECTICUT 


New London County 


LANTERN HILL SILEX (North Stonington)—Property ac- 
quired Mayham, New York and compressed air 
plant and mining equipment will installed and production 
resumed. Spur will built and rock shipped via Mystic. 
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IDAHO 
Custer County 


LOST PACKER MINE install 50-ton 
tation plant immediately treat siliceous ores that have 
heretofore been too expensive flux company’s smelting 
plant. Property controlled largely Salt Lake men. 


Shoshone County 


RED MONARCH (Wallace)—Has purchased oil-engine and 
compressor and will resume mining operations once. Prop- 
erty adjoins Interstate-Callahan. Ralph Smith manager. 


FRISCO (Wallace)—Work flume carrying wa- 
ter for 600 hp. and also for milling purposes, will com- 
soon, which time working force will increased 
men. 


MARSH (Burke)—Full operations including sinking 
shaft have been resumed Marsh mine. All equipment 
leased mill completely overhauled and some cases old 
machinery discarded and replaced with modern. 


STEWART earnings for May, $73,000. Pro- 
ducing 15,000 tons ore per month. Concentrates shipped 
contain between and oz. silver per ton and 
50% lead. Company now has between 1700 and 1800 stock- 
holders, largest number its history. 


PANDORA (Wallace)—Has petitioned court for dismis-. 
sal case recently filed against Snowstorm mine, re- 
questing survey underground workings account al- 
legations that Snowstorm had penetrated Pandora ground and 
extracted ore. Satisfactory arrangements between two com- 
panies for survey have been made. 


MARYLAND 
Montgomery County 


GREAT FALLS MINES (Potomac)—Is shipping gold ore 
valued $20 per ton after sorting. Contemplates 
building 25-ton mill. Logue, formerly Manhattan 
and Goldfield, superintendent. 


MICHIGAN 
Copper 


(Ahmeek)—Is slowly adding the force No. 


SUPERIOR has been slight increase 
output copper, tonnage running 650 lately. 


FRANKLIN (Houghton)—Tonnage rock from Allouez 
conglomerate lode this property now reaches 750 tons daily. 


TAMARACK (Calumet)—Has increased daily rock tonnage 
tons which rate will maintained for least two 
months. 


LAKE (Houghton)—No shipments yet made Lake where 
unwatering proceeding rapidly possible. Similar 
conditions prevail Salle. 

HANCOCK CONSOLIDATED (Hancock)—Rock shipments 
gradually increasing; now average from cars every 
other day. This has been maintained since first month. 


MOHAWK (Mohawk)—Foundation for rock 
house No. completed. Work starts immediately erect 
new building. Old wooden rockhouse torn down. 


MICHIGAN (Houghton)—Question milling opportunities 
district likely become serious soon present demand 
for metal continues. Michigan mill, which never operated, 
would require but little overhauling put good condi- 
tion handle rock. 


NEW ARCADIAN (Houghton)—Outside discovey No. 
conglomerate New Arcadian, opening copper rock 
southerly lateral 900-ft. level most important develop- 
ment history operations present management. North 
openings have been satisfactory and are show- 
ing continuous high-grade stamp rock. 


CONTACT (Houghton)—Resumption operations Elm 
River Contact property will commence immediately. Elm 
River originally organized years ago and large amount 
money spent unsuccessfully. New company has been organized 
take over property and exploration work along new lines 
will start. Recent assessment 50c. will provide funds for 
section 


Iron 


CHASE about closed; ore supply 
exhausted. Equipment will moved. Chase was opened 
five years ago. Tonnage mined has been small. 


CHATHAM (Iron River)—No ore has been shipped from 
here this year. Ore still being stocked. This unusual 
this time year. Ore usually dumped into cars during 
shipping season even stockpiles are not moved. 


BALKAN Bros. have been given contract 
mine 200,000 tons ore from Balkan pit this summer. 
Same company doing stripping. Drag lines will used. 
tons will shipped; remainder will placed 
stock. 


NORTH LAKE records for drifting 
the Marquette range have been broken this property. 
rock drift over 4000 ft. long being run. During May the 
footage was over 400 ft. Two crews men are working 
eight hour shifts. There Sunday work. Only two drills 
are employed. Rock has trammed long distance. 
one finest pieces drifting work range. 


NEWPORT lost its suit supreme court 
regarding its mine valuations. Taxes were paid under protest 
after Finlay valuation. Company maintained that lands 
which were thought contain large ore reserves were 
assessed too high figure, was not known what 
ore was present there. Court held that company desired 
sell lands question that large price would asked 
for them and that valuation was not placed too high 
figure. Similar cases are now pending court but will 
probably decided against the companies. 
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MINNESOTA 
Cuyuna Range 


IRON MOUNTAIN (Manganese)—Drift 130 level about 
ft. has encountered iron ore running 32% Mn. 


BARROWS preliminary shaft sinking 
under way. Shaft will drop shaft steel and concrete. 
24-ton cutting shoe will used. Northern Pacific spur now 
property. Many innovations shaft sinking tried. 


Mesabi Range 


MORTON (Hibbing)—Operations commenced underground 
June 14. Mine closed since first year. More than 
men were put work. More will added work goes on. 


MONTANA 


Madison County 


CONREY PLACER (Ruby)—Machine shop and all ma- 
chinery total loss from fire June 15. Loss estimated $125,000. 
Manager Kammerer announces that shop will rebuilt and 
machinery replaced but not extensive scale before. 


Silver Bow County 


DAVIS-DALY (Butte)—Has drifted ft. new vein cut 
2500 level. Orebody holds about ft. wide and averages 
7.1% copper. 

ANACONDA (Butte)—Original mine this company which 
has been shut down for several weeks, resumed operations 
June 11, and about 450 additional men have been put work. 
This will_add about 1000 tons ore per day company’s 
output. During shut-down needed repairs were made but 
particular attention was given development work and large 
additional orebodies have been blocked out. Belmont mine, 
which has been down for several months, will start operations 
within few days. This will mean adding least 150 men 
working force and will also add daily production ore 
between 250 and 300 tons. During shut-down, shaft has been 
sunk 200 ft. further and skips have been put Belmont 
most southerly mine company Butte district. The fol- 
lowing awards were made the Anaconda company its 
display the Panama-Pacific Exposition San Francisco: 
Gold medal honor—Exhibit copper from mine 
finished product. Gold medal—Ore specimens 
district. Gold medal—Geological maps, mine models, etc. 
Silver medal—Models timbering and vein system. 
Silver under award No. Gold 
medal—Collaborator connected with exhibit, Linforth. 
Gold George Pierce. 


NEVADA 
Churchill County 
BARON (Eagleville)—Recent sampling property has 
satisfied owners that property deserves mill, and 10-stamp 
mill will provided immediately. 


Esmeralda County 


SANDSTORM-KENDALL (Goldfield) Electric 
stalled winze from 500 level and work will resumed. 

SILVER PICK CONSOLIDATED (Goldfield)—Main shait 
now 700 ft. deep; east crosscut being driven cut vein 
opened 500 level. 


GREAT BEND (Goldfield)—New surface plant now 
operation and shaft being unwatered 500 level. Rich ore 
exposed this level leasers who were driven out 
water. 


GOLD COIN (Klondyke)—Shoot mineralized rhyolite, 
in. wide, assaying $90 per ton opened recently. Min- 
zone ft. wide with narrow seams high- 
grade ore. 


ORIGINAL KLONDYKE (Klondyke)—Brandon Miller 
have taken lease this mine, located about miles south 
Tonopah, which was mined intermittently before Tonopah 
and Goldfield were discovered. 


County 


PIOCHE ORE SHIPMENTS Utah smelteries for week 
ended June amounted 2800 tons, valued 
$35,000, compared with cars week previous. Prince Con. 
cars; Pioche Amalgamated, and Bristol Con. 
easers 


NEVADA-UTAH 10-ton lot ore ex- 
perimental plant Salt Lake Engineering Works gave good 
which presage early construction mill prop- 
erty. 

Lyon County 

MASON VALLEY (Thompson)—Stated leaching plant will 

ready for operation few days, capacity 100 tons daily. 


Nye County 
TONOPAH ORE PRODUCTION for week ended June 
amounted 10,392 tons, valued $213,016, compared with 
10,645 tons $217,570 week previous. Producers were: Tono- 
pah Belmont, 3522; Tonopah Mining, 2750; Tonopah Extension, 
1790; West End, 775; Jim Butler, 1100; Tonopah Merger, 351; 
miscellaneous leasers 104 tons. 


NEW MEXICO 
Grant County 


PINOS ALTOS (Pinos Altos)—New mill recently 
tested with satisfactory results will soon begin receiving 
custom ore. 


SILVER CELL MINING SMELTING (Pinos Altos)—Has 
started remodeling smeltery which will immediately put 
into commission. Large quantity ore blocked out mine 
and negotiations are being made for purchase suitable 
fluxing ore. Dimmick manager. 


DEVELOPMENT UNDER WAY several copper mines 
Fierro district. Shipments being made occasionally. Hum- 
bolt mine Hermosa Copper Co., under lease Nelson, Page 
Smith. Kresgy mine being operated Sinks. One 
shipment made Paso smeltery. Minters Atteberry are 
shipping copper ore Douglas, Ariz., from Burney mine. 
Hightower shipping Paso. Other prospects 
Fierro being opened up. activity Phelps-Dodge property 
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UTAH 
Beaver County 


BEAVER HORSESHOE GOLD (Beaver City)—Articles 
incorporation have been filed. Capitalization $250,000; com- 
pany owns claims miles east Beaver City. Ward 
president. 


Juab County 


TINTIC ORE SHIPMENTS for week ended June were 
124 cars estimated 6200 tons $155,000 compared 116 cars 
week previous. 


IRON BLOSSOM (Silver City)—Winze 150 ft. deep has 
opened cave below 600 level No. shaft. There lead 
and copper staining bottom. Development looked upon 
favorable, ore has been mined this section upper 
levels, though there have far been important orebodies 
opened depth. 


MAY DAY (Eureka)—Another contract has been made 
ship zine ore, and shipments will amount about 250 tons 
monthly. About leasers are working ore this char- 
acter. Will ship about cars lead-silver ore monthly. 
May shipments zinc ore amounted $14,892, and lead 
ground leased from Chief Consolidated brought 


Salt Lake County 


PRICE (Salt Lake install electrically-driven 
air compressor and air drills soon transmission line 
now under construction ready deliver power. 


COLUMBUS EXTENSION (Alta)—John Cowan has sold 
his interest the property party whom gave option 
shortly after became interested the Bannack Cons. 
Bannack, Montana. 


OHIO COPPER (Bingham)—Work the mine has been 
started. One section mill will started first, fol- 
lowed other sections. proposed treat 2000 tons 
daily, with 250 men employed. Alfred Frank president 
leasing company. 

UTAH METAL TUNNEL (Bingham)—Oreshoot recently 
opened tunnel continues produce from two three 
ore daily from development; has been followed for 
200 ft. length, with width still undetermined. Grade 
ore when first opened $20 $22 per ton becoming higher; 
and earnings, rate one car daily, amount $30,000 


Summit County 


PARK CITY ORE SHIPMENTS for week ended June 
were 1622 tons valued $69,000 compared with 1740 tons 
week previous. 


BIG FOUR EXPLORATION (Park install- 
ing mill Poison creek progressing. 


REVELATOR (Park City)—Streak high-grade silver- 
lead ore in. wide, carrying gold and copper opened 
150 level—deepest level—has been followed ft. Ore oc- 
curs contact between quartzite and limestone; and inter- 
section this contact with mineralizing fissure looked for 
within next ft. work. 


CANADA 


Ontario 


PORCUPINE CROWN (Porcupine)—Nineteen thousand tons 
tailings valued $3.50 per ton produced from the original 
experimental plant are being retreated. 


WHITE RESERVE (Maple Mountain District)—This prop- 
erty, after being closed for two years, being worked 
syndicate headed McAndrews, Toronto. 

HUDSON BAY (Cobalt)—Six hundred feet crosscutting 
will done property southwest boundary town 
Cobalt. There large area conglomerate this locality 
which has not been thoroughly prospected. 

SCHUMACHER (Schumacher)—Construction mill has 
been completed and all machinery ordered. One veins 
found diamond drilling has been reached crosscutting. 
ft. wide and good grade. 


BURNSIDE (Kirkland Lake)—Charles Henrotin, min- 
ing engineer, suing Foster, Henry Cecil and Burnside 
Gold Mining Co. for $150,000, being stock company. 
Henrotin claims this amount under agreement whereby 
handed over options property the company. Burnside 
company has entered counter-claim against Henrotin for 
$50,000 damages. 


HOLLINGER (Timmins)—Statement for four-weekly period 
ended May shows gross profits $139,187 from treatment 
23,821 tons ore, average value $9.56 per ton; working 
costs being $3.54 per ton milled. Earnings and ore values 
considerably below average, accounted for power shortage 
this spring, consequence which development was retarded. 
ore inferior grade was extracted which resulted reduc- 
tion average value ore treated. 


MEXICO 


CO.—On account high price lead will blow 
smelteries Monterey and Matehuala. Chihuahua plant 
has been operation for some time; four furnaces now run- 
ning, fifth will started soon. Aguascalientes plant will not 
started present time. these plants produce some 
copper but will operate now principally lead ores. 


SOUTH AMERICA 
Chile 


CHILE COPPER (Chuquicamata)—Cable advices state 
certain, increase present ores reserves 303,303,000 400,- 
000,000 tons without exhausting possibilities property. New 
10,000-ton which started May expected running 
full capacity Jan Plans completed for increasing 
capacity 30,000 tons per day. basis treating 10,000 
tons, cost estimated $2.106 per ton, and cost per pound 
Europe the United States 5.853c. per Ib. 
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The Market 


Metal Markets 


NEW YORK—June 
All the principal metals, except tin, were dull and de- 
clining during the last week. lead there was something 
akin demoralization, while spelter there was quiet re- 
cession several cents pound. Copper the other hand 
was relatively steady. 


Copper, Tin, Lead and Zinc 


Copper—Following the large buying the first half 
June there was natural lull and recession prices upon 
the offerings interests that want sell all the time. 
considerable business during the week al- 
though the aggregate was much less than the rate pro- 
duction. The leading interests maintained their price 
regular terms, while others sold r.t., 
the early part the week, and later 19.50@19.55c., cash, 
New York, was accepted for export business, and toward the 
close low This reflected some difference opin- 
ion respecting the statistical position, being held some 
quarters that has become scmewhat impaired, while 
other quarters believed strong ever. The po- 
sition the market present that sellers must dis- 
pose copper they have offer down, while buyers 
want they must pay nearly the top price. 

stated, reliable authority, that the Anaconda com- 
pany has sold 10% its expected output 1916, upward 
20c. per regular terms, for delivery during various periods 
1916. 


Visible Stocks Copper Europe June are reported 
follows: Great Britain, 23,104; France, 2570; afloat from 
Chile, 550; afloat from ‘Australia, 4000; total, 30,224 long tons, 
increase 1255 tons over the May report. 


Copper Sheets are understood have brought per 
lb. The principal manufacturer has withdrawn all 


Tin—The market exhibited material fluctuations during 
the week. 

Tin shipments from the Straits May were 6550 long 
tons. For the five months ended May the shipments were 
27,785 tons 1914, and 26,599 tons 1915; decrease 1186 
tons, 4.3% this year. 

Receipts tin ore and concentrates Liverpool during 
May are reported Watson Co., follows: Bolivia, 
3956 tons ore and 195 tons bars; Nigeria, 292 tons ore; South 
Africa, 140 tons ore; total, 4388 tons ore and 195 tons bars, 
equal 2872 tons tin. 


Lead—At the close our last week record the price 
next day 6c.; and the next day 5%c. Each these 
reductions was anticipated the outside market, June 
there being sales the opening and 5%c. the clos- 
ing, and thus also following days. The aggregate 
business during the week, far reported producers, 
was small. Producers general are well sold, and the 
market last week was determined chiefly offerings from 
second hands. The question for the immediate future with 
respect how much speculative lead there yet come out. 
Until there further light that subject the producers will 
probably make further move. Toward the close the 
week there were some large inquiries from abroad the 
market. 

June cable dispatches from London reported the 
disruption the international lead convention owing the 
secession the Australian producers, who will sell their own 
product beginning with July. 


price for spelter continued drift downward 
during the week, but the decline larger tonnage 
business was reported than during the previous week, this 
including some 500-ton lots. the main the business was 
for early deliveries, but some contracts for deliveries late 
the year were made. little export business was done. The 
state the British and French markets did not, however, 
permit much this. According cable advices early 
the week the British government now fully supplied with 
its requirements for spelter until next spring, while British 


galvanizers are operating only 20% normal. Later 
advices from London reported “nobody interested any 
price.’ The London daily quotation purely nominal, 

Zine Sheets are lower; base price $27 per 100 f.o.b. 
Peru, less discount. Usual extras charged. 

Butte Superior’s production blende concentrates 


May was 11,870 tons, averaging 52.11% Zn. 


Exports from Baltimore for the past week included 
lb. spelter and 342,110 lb. zine dross Liverpool. 

“Five cents for No. galvanized sheets prohibitive for 
some uses, but that now the usual minimum,” says the 
“Journal Commerce.” terne sheets well painted 
black sheets are offered substitutes. Failures carry out 
sheet contracts based 8c. spelter have caused upheaval 
the trade.” 


DAILY PRICES METALS NEW YORK 


Copper Tin Lead Zinc 

5.75 5.674 18.50 
4.7638 49} @19.80 @6.25 @20.00 
19.55 5.75 8.00 
19.50 5.50 5.35 7.00 
4.7625 49} @5.75 @5.60 @18.00 
19.50 5.50 5.30 7.00 
4.7625 @19.80 @5.75 @5.60 @18.00 
5.35 5.20 17.00 
19.45 5.35 5.20 16.00 


The quotations herein are our appraisal the average markets for copper, lead, 
spelter and tin based wholesale contracts for the ordinary deliveries the trade 
made producers and agencies; and represent, the best our judgment, 
the prevailing values the metals, reduced basis New York, cash, except 
where St. Louis given the basing point. St. Louis and New York are normally 
quoted 0.17c. apart. 

The quotations for electrolytic copper are for cakes, ingots and wirebars. 
Electrolytic copper commonly sold prices including delivery the consumers 
and subject discounts, The price quoted for copper “regular terms” 
the gross price including freight the buyer’s works and subject discount 
for cash. The difference between the price delivered and the New York cash 
equivalent present about 0.20c. domestic business. The price electro- 
lytic cathodes 0.05 0.10c. below that electrolytic. for lead 
represent wholesale transactions the open market for good ordinary brands. 
Quotations for spelter are for ordinary Prime Western brands. Only the St. Louis 
price herein quoted, St. Louis being the basing market. quote the New York 
price 17c. per 100 Ib. above the St. Louis price. 

Silver quotations are cents per troy fine silver. 

Some current freight rates metals per 100 are; St. Louis-New York, 
St. Louis-Chicago, 6.3c.; Louis-Pittsburgh, 


LONDON 
Copper Tin Lead 
Standard Electrolytic 


The above table gives the closing quotations London Metal Exchange. 
All prices are pounds sterling per ton 2240 except silver which pence 
per troy ounce sterling silver, 0.925 fine. Copper quotations are for standard 
copper, spot and three months, and for electrolytic, price for the latter being 
subject per cent. discount. For convenience comparison London prices, 
pounds sterling per 2240 lb., with American prices cents per pound the follow- 
ing approximate ratios are given, reckoning exchange 4.80. £15 
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Gary, president the United States Steel Corpora- 
tion, announced June that the corporation had decided 
build plant near Pittsburgh. Judge Gary said: 
“We have decided build near Pittsburgh, probably 
Donora, new plant for the manufacture zine and its 
byproducts, including sulphuric acid, cost from $2,500,- 
000 $3,000,000. have for some years been considering 
the building such plant order supply material for 
our own use.” The magnitude the estimate indicates smelt- 
ing works large capacity. 

The Smelting, Refining Mining Co. has bought the 
smeltery the Laharpe Spelter Co. Altoona, Kan., and has 
taken over the entire stock ore and all contract obligations. 
Its spelter will sold through the regular channels the 
organization. The smelter has entered into contract 
with the Butte Superior company take 800 tons monthly 
its ore toll basis, beginning August and continu- 
ing presumably the end this year. 

George Nicholson building four-block plant near 
Tulsa, Okla. expected that this will operation 
about Oct. 

The American Zinc, Lead Smelting Co. adding five 
blocks furnaces its Caney plant contract with the 
Butte Superior company. 

reported that the old smeltery Nevada, Mo., 
repaired and reopened. 

Joplin reports that another company ore producers 
build new smelting plant Pittsburg, Kansas. 

The report that the American Metal Co. has taken over 
the plant Kirk Iola, Kan., denied. The Kirk 
plant one the works the old Lanyon Zine Co. 

Zine dust quoted 27@28c. per Ib. 

Notwithstanding the decline prime Western spelter, 
high-grade metal maintains its price. Sales spelter guar- 
anteed 99.75% were made this week 34c. per lb. 


Other Metals 


NEW 


Aluminum still strong. The chief domestic producer will 
quote only regular customers, the current market 
depends imported metal, which moderate supply. 
Quotations are firmer, per lb. for No. ingots, 
New York. 


Antimony strong limited sales; supplies are limited 
and buying confined absolute needs. Ordinary brands— 
chiefly Chinese and Japanese—are 37@40c. per according 
size order. Cookson’s held 46@50c. per accord- 
ing terms and deliveries. 

recent quotation London £125 per ton—equal 
per English regulus. 


Nickel steady and unchanged. Ordinary forms are 40@ 
per lb., according size and terms order. Electrolytic, 
3c. per lb. higher. 


Quicksilver holds its price market which active 
rather limited New York quotation for large lots 
unchanged $95 per flask lb, for large lots; for 
smaller orders $95@100 per flask. San Francisco price ad- 
vanced from $85@90 $95. Demand reported brisk the 
high price. London price £14 15s. per flask; same figures 
quoted from second hands. 


Gold, Silver and Platinum 


Silver—The market, after holding steady for some time 
around has finally given way and declined 
London. The market dull and stagnant, with limited de- 
mand; offerings continue light price would fall further. 
China not buying and demand from India only moderate. 
The Continental demand also slight. 


Platinum has been slightly more active but still quiet. 
Prices are not materially changed, dealers asking $37@39 
per oz. for refined platinum and $41@44 for hard metal. 


Zinc and Lead Ore Markets 


PLATTEVILLE, WIS.—June 


The base price paid this week for 60% zinc ore was $115@ 
130 per ton; lower the the end the week. sales 
lead ore here reported. 


SHIPMENTS WEEK ENDED JUNE 


Zine Lead Sulphur 

Ore Lb. Ore, Lb. Ore, Lb. 

88,676,630 3,122,090 12,456,870 


Shipped during week separating plants, 5,506,100 zine 
ore. 
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JOPLIN, 


Blende, high price $131; assay base per ton 60% 
premium ore, $128; medium grades $115@100; lower grades 
$90@70; calamine, base 40% zinc, $80@60; average, all grades 
zinc, $112.64. Lead, high price $77; base $72@75 per ton 80% 
metal content; average, all grades lead, $70.40 per ton. 


SHIPMENTS WEEK ENDED JUNE 


Blende Calamine Lead Values 
Totals this week.. 11,607,580 700,840 1,619,320 $756,470 
Totals this 24,426,480 40,758,870 11,118,220 
Blende value, the week, $670,490; weeks, $9,570,350. 
Calamine value, the week, $22,710; weeks, $499,180. 
Lead value, the week, $56,940; weeks, $1,042,360. 


Iron Trade Review 
NEW YORK—June 


The activity the iron and steel trades continues in- 
crease. The gain not wholly export trade, domestic 
orders showing gains, especially railroad work. 

The foreign orders include, besides shells and other war 
munitions, number locomotives and cars and consider- 
able tonnage rails. domestic orders the mills are get- 
ting addition railroad work good many orders for 
plates and shapes for shipbuilding, and more are expected 
before long. 


PITTSBURGH—June 


Bookings the steel interests since the first the month 
have been somewhat excess shipments, although ship- 
ments are heavier than month ago. Production about 
80% capacity, and the Pittsburgh and Valley mills are ex- 
ceeding this average, the Carnegie Steel Co., indeed, having 
almost its entire capacity engaged. 

The more recent increase demand attributable still 
heavier demand for steel for direct export and for the manu- 
facture war munitions. The Russian and French govern- 
ments have been heavy buyers railway material. The 
Steel Corporation has been heavy war material and 
understood that its attitude this matter has changed 
since the government’s dissolution suit was decided. 

Predictions are now general the steel trade that the 
mills will operating capacity shortly, probably some 
time August. While appearances the steel trade proper 
are altogether favorable, sight should not lost the fact 
that coke, scrap and pig iron are all better supply than 
demand and that prices these commodities are not one whit 
higher than January. The steel trade may become really 
prosperous, but the iron trade whole can hardly con- 
sidered prosperous until pig iron makes better showing. 


COKE 
Coal and Coke Tonnage Pennsylvania R.R. lines east 
Pittsburgh and Erie May was 5,238,504 tons, being 90,838 


tons more than May, 1914. For the five months ended May 
the totals were, short tons: 


1914 1915 Changes 
4,407,219 4,008,443 398,776 


The total decrease this year was 8.1%. The tonnage has 
taken upward turn, shown the increase the month 
May. 


Chemicals 
NEW YORK—June 


The general market has been little more active and there 
seems steadier tendency apparent. 


Arsenic—The market remains quiet and unchanged, with 
only moderate business. Quotations are about per 100 
lb. for both spot and futures, 


Copper steady and prices somewhat 
stronger. The current quotation $7.25 per 100 for car- 
load lots and $7.50 per 100 lb. for smaller orders. 


Nitrate Soda—The market continues strong and steady, 
although rather variable quantity. Quota- 
tions are 2.20c. per for spot and all positions this year. 

The Nitrate Propaganda Office, Chile, reports the pro- 
duction nitrate for April and the four months from Jan. 
Apr. 30, short tons: 


1914 1915 Changes 


Consumption the United States for the four months 
estimated 216,058 tons 1914, and 230,432 tons 1915; 
increase 14,374 tons this year. 
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Assessments 

Company Delinge| Sale Amt. 
Belcher, Nev., (post.)....... June 0.15 
Best Belcher, Nev., (post.)|June 0.05 
Blue Bell, 0.003 
Blue Star, 0.01 
Cash Boy, Nev., 0.01 
Challenge Con., Nev........|July 12)Aug. 4) 0.05 
*Contact Copper, July 0.50 
Contact Copper, Mich...... 0.50 
Crown Point, Nev., 0.15 
--|June 5/July 0.001 
Glen Metal, 0.002 
Hancock Cons., Mich....... 1.00 
Hancock Cons., Mich.......|/Jan. 3]....... 1.00 
Houghton, Mich............ May 1.00 
Iron Mask, Ida............ July 0.002 
Majestic-Idol, Nev.......... Dec. 15|July 20) 0.005 
Mayflower, Ida.............j|June 15|July 17) 0.005 
Mineral Range, Utah....... May 24/...... 0.003 
Monarch Pitts., Nev........|June 14} 0.01 
Moonlight, Ida...... June 5\July 0.005 
Nabob, Ida...... July 5/Aug. 2) 0.005 
New Arcadian, Mich......../Dec. lj....... 0.50 
New Baltic, Mich.......... 0.50 
New Baltic, Mich.......... 0.50 
New Yerrington Cop., Nev..|July 9/July 27) 0.01 
North Bunker Hill, Ida.....|June 12/July 17| 0.002 
Old Veteran, Ida........... 0.002 
July 7\|Aug. 0.002 
Rhode Island, Ida.......... June 0.001 
Silver Mountain, Ida., (post.)|.......|July 15) 0.002 
Sunset Dev., Ida........... June 30\July 0.0025 
Umatilla Tonopah, Nev..... July 0.01 
June 18\July 9] 0.05 
Virginia, Ida., (post.)..... 0.02 


West Tonopah Con., Nev.. Aug. 0.01 
Yeliow Jacket, Nev., June 14'July 0.15 


*This assessment was levied and payable Apr. 27, '14. 


Stock Quotations 


Sales auction cluded: New York, 
shares Metallurgical Securities Co. pre- 
ferred, 40; shares Metallurgical Se- 
curities common, per share. Philadel- 
phia, 5000 San Juan Gold Min. Co., lot; 
2000 Cons. Gray Eagle Mines, lot; 1006 
Min. Sm., lot; 480 United’ Min- 
ing com., lot: United Mining pfd., 
lot; 300 Tortilita Copper, par $1, 
per share. 


COLO. SPRINGS June 18||/SALT LAKE June 21 
Name of Comp. Bid. ||Name of Comp. Bid. 
.032|}|Beck Tunnel....... -054 
Cripple Cr’k Con.. . -O1 ||Black Jack........ -09 
Doctor Jack Pot... Point....... 
Elkton Con........ 7.10 
Gold Sovereign..... -043/| Little Bell......... -10 
.18}||Mason Valley......| 2.50 
Jack Pot....... -063||May Day......... 203 
Jennie Sample. ... . .02 ||Opohongo......... -003 
Jerry Johnson..... . .04}|| Prince Con........ .58 
Mary McKinney.. . .35 ||Silver King Coal’n..| 3.15 
Pharmacist........ ||Silver King Con....| 2.17 
Vindicator......... 

TORONTO June 21 
-02 ||Dome Exten....... 
.05 ||Foley O’Brien...... .30 
Peterson Lake..... .22 ||Hollinger.......... 25.75 

Seneca Superior... . .10 
T. & Hudson Bay.. .|t18.50/|Pearl Lake........ .01 
Wettlaufer-Lor..... .033||Preston E. D....... -02 
Big Dome ........ .10 

SAN FRANCISCO June 


Comstock Stccks.. . Mise. Nev. & Cal. 


.04 ||/Belmont.......... 4.15 
.05 ||Jim Butler......... -90 
-20 ||Lone Star......... .06 
Caledonia......... -18 ||Midway...... .16 
Hale & Norcross... .31 


Overman.......... .05 || Pitts.-Silver Peak. . .12 
.03 ||Sandstorm Kendall. .09 
Sierra Nevada. .... -04 ||Silver Pick........ -1l 
Union Con........ -17 ||Central Eureka....| 
Yellow Jacket...... .30 ||So. Eureka........ $1.50 
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N. Y. EXCH. 
Name Comp. Clg. Name Comp. Clg. 
Am. Sm. Ref., 114} |Alaska 37% 
Batopilas Min..... 1} 51% 
Bethlehem Steel, 115 Bonanza.......... 
Great Nor., ore., ctf.| 57} Calumet & Hecla.. .| 585 
Inspiration Copper Range..... 
Miami Copper... .. 26 East Butte........ 13 
National Lead, pf... | 110 
Ontario Min..... 28 
Republic Island Cr’k, 474 
Republic 1&8, pf... 87% Island Cr’k, pfd....| 894 
SlossSheitl'd, com. . 362 | |Isle Royale..........| 28 
U.S. Steel, pf...... 1093 | |Mass......... 13% 
W.i.. Mohawk........ ee 78 
Blue Bell. . .03 2 
Braden Copper..... 7% Old Colony........ 4} 
Buffalo Mines...... 50 Old Dominion..... $564 
Cashboy.......... .07 Shannon.......... 
Chambers Ferland.. 16 Shattuck-Ariz...... 28 
Chile Cop. 20} 293 
Con. Nev.-Utah... Trinity.. 5 
Davis-Daly....... 
Diam'field-Daisy...| .07 U.S. Smelting. .... 452 
Goldfield Con...... ly Utah Con......... 143 
Goldfield Merger... 23 3 
Greene Cananea....| 40} 
Kennicott Cop.. es 293 Wolverine......... 62 
New Utah Bingham 3} t .70 
Nipissing Mines... .|5.87} Bingham Mines....| 
Ohio Copper....... Boston Ely........ .28 
Stand’d Oilof N.J..| 401 Calumet-Corbin....} .05 
Standard 8S. L..... 1} Chief Con.........| .98 
Tonopah Ex....... 3 Crown Reserve.....| .70 
ron Cap pf... 
LONDON June 10) |Mexican Metals....| .18 
.45 
Alaska 9d| |New Baltic........ 
Camp Bird..... 0 5 6 ||Raven Copper.....| .07 
7 3 ||Smokey Dev.......| .30 
Esperanza......| 7 3 |/So. Lake.......... 64 
Mexico Mines...| 312 6 | |Tonopah Victor... 
014 O | |Trethewey......... 110 
Tomboy........ 150 


Monthly Average Prices Metals 
SILVER 


New York 


Month 
1913 


1914 


London 
1915 1913 1914 1915 


September 
November. |58.995/49 .082 
December 


Year... .'59.791'54.811 


New York quotations cents per ounce troy, fine silver; 
London, pence per ounce, sterling silver, 0.925 fine. 
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COPPER 
New York London 
Month Electrolytic Standard Best Selected 
1914 1915 1914 1915 1914 1915 


TIN 
New York London 
Month 1914 1915 
37. 
LEAD 


New York St. 


Month 1914 1915 1914 


January...| 4.111] 3.729) 4.011 
february..| 4.048) 3.827) 3.937 


March.....]| 3.970} 4.053) 3.850 
May... 3.900] 4.274] 3.808 
June..... 3.810 
August....]| 3.875]...... 3.715 
September 
November. 3.585 
December .| 3.800]...... 3.662 
3.737 
SPELTER 
New York St. Louis London 
Month 


4.963] 


September | 5.380|...... 
November.| 5.112]...... 25.016 


New York and St. Louis quotations, cents per pound. 
London, pounds sterling per long ton. Not reported, 
London Exchange closed. 


PIG IRON PITTSBURGH 


Bessemer Basic No. 2 
Month loundry 
15.06} 14.55] 14.12] 13.45) 14.08] 13.90 
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Issued Every Saturday NEW YORK, JUNE 26, 1915 


The Best Adapted Your 
Needs the One Furnish 


Movable Type 
Stationary Leaf Type 
Continuous Rotary Type 


Also specially designed filters 
for handling both strong 
and weak acid solutions. 


ALL FULLY 
PROTECTED PATENTS 


MOORE COMPANY 


115 Broadway New York 
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Con First 
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Published Weekly the Interest S-A Conveying Engineering 


Saving Dollars Stacking Tailings 


The 
tory means 
disposal far devel- 
oped the belt con- 
veyor. This method 
preferred up-to- 
date managers because 
the long run shows 
best the cost records and 


requires only small 
amount attention. 


Large capacity can 
obtained with con- 
The tailings piling system, shown the two 
photographs, consists main inclined discharging one point. 
Belt Conveyor, inches 400 feet. The aux- Then fraction the original 


iliary conveyor was installed also later 
date and inches feet, swinging through cost the storage may 


arc 180 degrees. more than doubled means 


Our Engineering Board made belt conveyor pivoted 
hard-headed engineers with wealth experi- 
ence this line back their suggestions. horizontally. 
Their service your disposal with- 
out charge. 


Our book Belt 
Conveyors full ideas and 
valuable information for the 
man charge. Write for 
your copy. 


Stephens- Adamson Co. 


Conveying, Screening, Transmission Machinery 
Aurora, Illinois 


Branch Offices 
50 Church St., NEW YORK. 
First National Bank Building, CHICAGO. 
79 Milk St., BOSTON, MASS. 
H. W. Oliver Building, PITTSBURGH. 
803 New Bank of Commerce Bldg., ST. LOUIS, MO. 
lst National Bank Building, HUNTINGTON, W. VA. 
301 Peenobscot Building, DETROIT, MICH. 
310 Stair Building, TORONTO, CAN. 
412 East Third St., LOS ANGELES. 
503 Dooly Block, SALT LAKE CITY. 
Australian Agent—Arthur Leplastrier & Co., Circular Quay East, 


Sydney. 
South African Agent—J. Mac G. Love & Co., Limited, 1 and 3 
London House, Loveday St., Johannesburg. 


Lin Min, q 


The Engineering and 
Mining Journal 


WALTER RENTON INGALLS, Editor 


Published Weekly HILL, PUBLISHING COMPANY 
Tenth Avenue at Thirty-sixth Street, New York, N. Y. 

JOHN HILL, Pres. McKEAN, 


Subscriptions payable advance, $5.00 year for numbers, including 

Postage in the United States, Mexico, Cuba, Porto Rico, Hawaii, or the 
Philippines, $6.50 Canada. 

foreign countries, including postage, $8.00 its equivalent, 

\\s shillings, 33 marks, or 40 francs. Subscriptions for Great Britain, 
ne Europe or British Colonies may be sent to London Office, 6 Bouverie 
hy ? St., London, E. C., England. Notice to change address should be written 

/ to the New York Office in every instance. 


fore date of issue. 
Entered New York Postoffice mail matter the second class. 
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CONTENTS 


WITH PRINCIPAL ARTICLES SUMMARIZED 


*Tllustrated Article 


OREGON: Page 1103 


modern mill the all-slime type has been built 
this company the principal gold district Oregon. 
The usual standard procedure followed and the cus- 
tomary machinery used. The interest the gradual 
development the district, which has had some diffi- 
culty proving its value. Dake, Jr. ENG. 
AND MIN. JOURN., June 26, 1915. 


Page 1107 


Shafthouse operations proper are described this in- 
stallment the series, with the different methods 
conducting them. Various methods dumping skips, 
changing the skip conveyances and handling the va- 
rious kinds material are detailed. Hall Good- 
win. ENG. AND MIN. JOURN., June 26, 1915. 


SEE: Page 1110 


recent discovery phosphate rock Johnson 
County, Tennessee, promises great importance 
and value. Donnelly Donnelly submitted sample 
what was supposed zinc chemist, who found 
Maxwell. ENG. AND MIN. JOURN., June 26, 1915. 


Compilation latest authoritative figures ore re- 
serves, copper tenor, milling capacity, recoveries and 
costs the big copper companies. Percy Bar- 
bour. ENG. AND MIN. JOURN., June 26, 15. 


Page 1113 


exposition the structural geology the Cuyuna 
Range, showing its connection with and relation the 
Mesabi and Gogebic Ranges. Charles Cheney, 
Jr. ENG, AND MIN. JOURN., June 26, 1915. 


*CENTRIFUGAL MINE THE Page 1115 


short description the work done the Sulzer 
centrifugal pump the Durban Roodepoort Deep 
mine, where was necessary handle 10,000,000 gal. 
water per month against head 2490 ft. Ab- 
stracted from paper Izod and Rouillard 


the “Journal the South African Institution of. 


ENG. AND MIN. JOURN., June 26, 1915. 


Page 1131 
THE Way: Page 1133 
PERSONALS, OBITUARIES, Page 1134 
CoRRESPONDENCE: Page 1135 
News: Page 


MINING: Page 1117 


After-Cooler for the Compressor 

ciency Air Compressors and Method Measuring 

Compressed Steel Diamond-Drill Derrick— 

*Clamp for Blueprint Frame—*Automatic Safety Lock 

Indicator—How Prolong the Life Steam-Shovel 
ains. 


MILLING AND SMELTING: Page 1120 


Phillips Process for Ores— 
Etching Reagents Suitable for Particular Metals and 
Alloys—The 1915 Standard Schedule Flanged 
Fittings and Flanges. 


Cost THINGS: Page 1122 


Operating Costs Small Mexican Mine—Drilling 
Costs Potash Prospecting. 


AND Page 1125 
California Safety Rules—Finnegan Mines. 
PHOTOGRAPHS FROM THE 


Page 1126 


Page 1128 


The flume-type bucket-elevator dredge has demon- 
strated its practicability. The first one was installed 
Melsing Creek, and two new ones the Nome district 
1914. Description construction and operation 
given. Lewis Eddy: ENG. AND MIN. JOURN., 
June 26, 1915. 


New Era Page 1128 


new scheme mining education which being used 
the State University Arizona. The basis the 
establishment number two-week courses for 
preparing students for practical work. Charles 
Willis. ENG. AND MIN. JOURN., June 26, 1915. 
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CLASSIFIED ADVERTISEMENTS: Page 
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NUMBER COPIES PRINTED THIS ISSUE, 9,500 


None sent free regularly, returns from news companies, back numbers. 


Advertising copy should reach New York Office Thursday week be- 
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The Subscribers’ Forum 


Conducted the Business Manager The Journal 


The Other Fellow 


the Journal, the Buyers 
Cyclopedia has been printed 
English. 

And this form the readers 
the Journal using the English 
language have become familiar 
with its position the papcr, its 
purpose, and its rapidly increas- 
ing usefulness 


each the last five issues 


The July issue will contain 
innovation interesting, useful, 
valuable. 


The Buyers Cyclopedia, that 
issue, will printed Spanish 
well English. This will make 
the new department still more use- 
ful the Journal’s Spanish-speak- 
readers. 


But increase still further the 
scope the Cyclopedia, the July 
issue will have increased cir- 
culation all countries where 
Spanish spoken. This will give 
the many who buy mining supplies 
but who not use English, Buy- 
ers Cyclopedia their own lan- 
guage. 

The Spanish number marks the 
first the foreign editions, one 
which will published each month 
bound together with the English. 


This means practically that with- 
year, the Buyers’ Cyclopedia 
will have reached the men who 
buy equipment, supplies, etc., for 
metal mines, mills and smelters, 
every country—and the lan- 


guage those countries—not alone 


English. 


will cover the world 


double-barrelled manner. 


The mineral resources the 
Spanish-speaking countries this 
hemisphere are proverbial. They 
are also appreciated American 
and other outside operators. 


What every bit important 


but perhaps not widely 


ciated the awakening these 
countries their own mineral 
possibilities. 


The Spanish Cyclopedia will 
used these men. 


China, India, Russia—the 
same awakening going on. 


And those countries and those 
languages and many others— 


will also serve. 


Are you represented 
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Increase Drilling Capacity With 
Third Less Air—A Third Less Labor 


That the showing guarantee the Type Stoper make 
against any other drill. The showing made your mine—made before 
you pay one cent for the stoper. 


“New 


name plate This name plate 
your hammer your hammer 

lute guarantee all that best. 

all that best. 


are ready ship you machine for free trial and doesn’t live 
our guarantee, viz: saving per cent. costs and prove itself the 
best drill you ever saw, send back. 


prove our claims trial your mine think the saving you can make 
production costs. don’t prove our claims you cannot lose cent. 
fair clean-cut business proposition you must admit.. Then sign and send the 
coupon now. 


The Cleveland Rock Drill Co. 


6410 Hawthorne Avenue 
Cleveland, 


Canadian trade supplied 
The Cleveland Pneumatic Tool Co., Canada, Limited, 
Duchess St., Toronto, Ont. 
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SINGLE DRUM STEAM HOIST 
BAND BRAKE 


EVERY PURPOSE 


(OUR CATALOG FREE) 


THE HENDRIE BOLTHOFF SUPPLY CO. 


DENVER, COLORADO. U.S.A. 


7) 
. 
DOUBLE 


DEISTER MACHINE COMPANY’S 
SIMPLEX CONCENTRATORS 


and 


Cone Baffle Classifiers 


have justly attained the position 


LEADERSHIP 


the art Ore Concentration 


CLASSIFIER 
Weight 132 
Pounds 


Patented 


Head- Motion 


(Patented) 


Double-Deck Machines. Write for Catalogue Now 


Repeat orders for 306 Simplex Sand Tables 
Slime Tables 
603 Cone Baffle Classifiers 
have been received during the last months. 


The Miami Copper Co. Miami, Arizona, has recently given 
the orders for Double Deck Tables and Classifiers. 


The Inspiration Con. Copper Co.’s new plant Miami, Arizona, 
being equipped with 234 Double Deck Simplex Tables and 
400 our Classifiers. 


DEISTER MACHINE COMPANY 


INCORPORATED JULY, 1912 


Home Office and Factory:—1933-2003 East Wayne Street, FORT WAYNE, IND., 
London Office: 562 Salisbury House LONDON WALL, 


WILLIAM REEDER 410 Consolidated Building JOHANNESBURG, SO. AFRICA 
TAKATA COMPANY Yeiraku-cho, Nichome, Kojimachi-ku TOKYO, JAPAN 


} 
4 
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New York, Church Street 
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so, you will interested this Hoist (shown 
below) driven Hydraulic Turbine (sec- 
tionalized for mule-back transportation when 
desired). makes very compact, efficient 
unit. 

Particulars 


With drum 60” diameter 66” face, handles bal- 
ance skips weighing 4500 each, with 8000 ore, 
from depth 500 ft. driven bronze tur- 
bine 1600 RPM. running continuously and controlled 
governor, the drum being reversed will the 


ingenious arrangement bevel gears and friction clutch- 


shown illustration. The entire equipment 
mounted steel structural framework bed plate 
imbedded the concrete foundation. The drum and 
the driving gears are likewise steel insure lightness 
with the greatest amount strength. Where desired, 
this hoist sectionalized 250 lbs. for muleback trans- 
portation into mountainous districts. 


The hoist arranged that electric motor can 
substituted for the turbine the same base any time 
the future desired. 


Send details your requirements. 


One 
portsasfollows: 
**The hoist was 


eing r 
fcet. Itcertainly 
is a handsome 
piece of ma 
chinery and we 


3 to make it so.’’ 


shall 
glad give 
the same 
painstaking 
careto YOUR 
lem that 


case. 


Denver, 611 Ideal Building 


Want Operate Your Hoist Water Power? 
AN- 


June 26, 1915 


Many methods determin- 
ing whether ore contained gold 
other metal have been ad- 
vanced. Probably some the 
most ancient, which have 
record, are the following which 
Agricola describes his 


determine the fol- 
lowing way, before 
melted the muffle furnace, 
whether pyrites contain goldin 
not; if, after being three 
times roasted and three times 
quenched sharp vinegar 
has not broken nor changed 
its color, there gold it. 
The vinegar which 
quenched should mixed 
with salt that put it, 
and frequently stirred and 
dissolved for three days. 
Nor pyrites devoid gold, 
when after being roasted and 
then rubbed the touch- 
stone, colors the touch- 
stone the same way that 
colored when rubbed 
its crude state. Nor gold 
lacking that, when con- 
centrates from washing, when 
heated the fire, easily 
melt, giving forth little smell 
and remaining bright; such 
concentrates are heated 
the fire hollowed piece 
charcoal covered over with 
another 


Next week the Col- 
will contain 
account the saving sulphur 
and bitumen. tells the 
1550 method. sure read 
the ‘‘Sorting week. 
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Automatic 
Riffle 

with 
Continuous 
Discharge 


Concentrate 


Richards Pulsator Riffle 
for Gold Dredger 


The saving qualities are fine those the Hungarian 
riffle, which principle based. But the application 
intermittent pulsating current water gives these advan- 
tages: 


Pulsating gravel pockets between the angle irons con- 
stant agitation. cannot pack—requires clean-up. The 
finest grains gold settle rapidly through this gravel bed and 
pass into the hutch. 


Riffle needs but one adjustment—amount water supplied 
it. Water pressure required, not over pounds. means 
higher recoveries. Have you our Bulletin? 


THE DENVER ENGINEERING WORKS 
Denver Col 
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That’s What the 


DRAWN STEEL LAMPS 


Are Made for 


Vol. 99, No. 


The water tank and carbide containers are seamless drawn 
steel shells, heavily tinned. 


Drawn Steel more durable than cast metal, hard fall 
heavy blow may fracture cast metal, whereas will only dent 


Drawn Steel. 


Only two soldered seams the entire construction, practically 
chance for leaks. 


Screw threads just again heavy those found any other lamp. 
Hooks welded the oxy-acetylene process (not soldered)—you can’t 


tear them loose. 


No, Price $2.50 
No. 53—List Price $2.75 
Burns 
No. One Charge Weight Height 
50 6 hrs. 14 oz. 5%” 


Easiest Lamps 
Operate and Care For 


Water-feed automatically regulated. 
Never any blowing the burner; never 
any carbide wasted. 


All the attention this lamp requires 
that the raking wire rotated once 
twice during the takes 
possibly five seconds. 


Should the feed corrode, take out the 
raking wire and scrape with knife 
blade rub with emery cloth— 
this takes about thirty seconds, and 
you only have about once 


CHANGE THE 
the reflector turn two, this pushes 
off the old burner, then slip new 
burner and light—this takes about ten 
tools needed and grease 
white-lead necessary make gas- 
tight joint—you can change burner 
handily the dark out the 

CHANGE THE REFECTOR— 
simply unscrew the old one and screw 
the new. When the refiector 
place, solid and rigid though 
part the lamp. make bump- 


proof, reinforce the back with 


steel shell, 


All lamps equipped with sparker 


John Simmons Co. 
104 Centre Street, New York 


Branches: 


268A Market Street, San 
Francisco, Cai. 140 Bleury 
Street, Montreal, Canada. 


No, Price $2.60 
No. 55—List Price $2.85 


Burns 
No. 


Charge Weight Height 


14% 
oz, 


5%” 
6” 


a 
| — 
| 
= = — — = — 
~ 
| | 
i 
} 
a 
| 
| 
| 
| 
| | 
4 ‘ 
} 4 
| 


June 26, 1915 


The Wedge Mechanical Furnace 


Wedge Mechanical Furnace Company 
Chestnut St., Philadelphia 


Patented 


High Efficiency Furnace 
Working Days 


Wedge Roasters are heavily constructed 
best material and workmanship ob- 
tainable, and are also constructed that 
all current repairs can made without 
shutting down and cooling off the furnace. 


This eliminates lost working days, 
necessity for spare furnaces, and reduces 
operating costs incident the expense 


shutting down and starting furnace, 


plus the saving lost tonnage incident 
long shutdowns. 


Write detail, giving analysis ore, 
concentrates, mixture material 
roasted, its characteristics and physical 
condition, number tons treated 
per twenty-four hours, results you desire 
the calcine, and any other data which 
will enable render you careful and 
intelligent service. 
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Corporation, Formerly Secretary- 


shed 
Sent for Free 


Examination 


Treasurer Foundation Co. 165 
pages, 6x9, $2.00 (8/4) net, postpaid. 


ODERN literature 
flooded with books for the pro- 

ducer and his salesman, but 
very little has appeared for the man 
who buys and pays for the goods. 
Mr. Rindsfoos has prepared this book 
for the purchasing agent the basis 
wide experience. 


covers completely and prac- 
tical manner the important features 
the subject. The principles that under- 
lie successful purchasing are brought 
out, and illustrated examples from 
actual practice. 


Every purchasing agent buyer will 
find the material forms, legal as- 
pects purchasing, etc., useful guide 


solving the problems modern pur- 
chasing. 


Chapter Headings 


How obtain the Right Article. 
II. How Obtain the Lowest Price. 
III. How Obtain Prompt Delivery. 
IV. Making the Purchase Conform Fixed Policy. 
How Obtain Favorable Terms. 
VI. Personal Characteristics and Qualifications. 
VII. Strategy. 
Some the Real Aspects Purchasing. 
IX. Departmental Organization. 


McGraw-Hill Book Company, Inc. 


239 West 39th St., New York. 


You may send days’ approval: 
Rindsfoos—Purchasing, $2.00 net. 


agree return the book prepaid remit for within days receipt. 
regular subscriber The Engineering and Mining Journal. 


Note—lf not a subscriber to The Engineering and Mining 
or a member of the A. I. M. E., give business reference in margi 


Journal, 


Buying-THE ENGINEERING MINING JOURNAL-Section 


Vol. 99, No. 


Heat the Steel, but— 
Don’t Burn It. 


Oil Burning Low Pressure Forge 
The fuel saving 40%. 
The steel saving 10%. 
You see the steel while heats; therefore, 
burning—This Forge fast, will keep two 
Machine Sharpeners going. 


Our latest furnace catalog 


gives other valuable 
pointers the Case Forge. 


D 


Write for copy. 


Denver Fire Clay 
Colo., 


Denver 


HAVE SURVIVAL VALUE 


| 
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CALYX 


Calyx Drilling for Magnesite. 


The most rapid, most economical, most 
reliable and simple machines for prospect- 
ing and testing, which can had today. 


Will penetrate any kind material, giv- 
ing accurate double record. 


Uses inexpensive steel shot the cutting 
end for hard materials and steel cutter 
for soft. 
The Calyx cuts cores from 183 inches 
diameter and from all depths 4000 
feet. 


Write for Bulletin No. 9191. 


INGERSOLL-RAND COMPANY 


New York Offices the World Over London 


A-CD 


perfect core through 
pockets and cavities 3%-inch Core Seamy Limestone. 


4714 


5-inch core 


soft coal 


core throu 
brick and two 2-inch 


steel plates 


— § 
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—ANY— 

CAPACITY SIZES 
ANY ALL 
ORE STYLES 


SMELTING FURNACES 


THE—— 


TRAYLOR DESIGN 


ARE KNOWN, SHIPPED AND USED 


ALL OVER THE WORLD 


are today the leading builders 
Copper Smelting Furnaces and 
Water Jackets because have made 
careful study the different methods 
used, and are always personal touch 
with the largest smelting companies 
the world. 


have incorporated all the latest 
and modern improvements our de- 
sign furnaces. 


Many repeat orders which secure 
every month are certain indications 
the superior design, construction, and 
workmanship embodied throughout 
Traylor Smelting Machinery. 


Send for Catalog V-1 describing 
Furnaces and Smelting Accessories. 


TRAYLOR ENG. MFG. CO. 


Main Office and Works: Allentown, Pa. 


Eastern Office: Western Office 
Church St., New York Salt Lake City, Utah 


PULVERIZER 


Anew type—dustless 
the name implies. 


HAND GRINDER 


For Ores, Coal, 
produces results. 


San U.S. 
Manufacturers Laboratory Labor-Saving Machinery 
Specialists Laboratory Equipment and Testing Apparatus 
Dealers Laboratory Glassware and Chemicals 


BRAUN 
Laboratory Pulverizers 


Type for Every Purpose 
Simply Illustrated— 


Fully described Catalog No. 50E. Your copy 
Write for today. 


PLANETARY PULVERIZER 
with the Planetary movement for hard, soft and talcy 


TYPE PULVERIZER 


The standard laboratory ma- 
chine for ordinary materiai. 
The machine that 
the bucking board’s back. 


IRON ORE GRINDER 
Fitted withcarbon steel 
plates especially 
adapted 
fully usedin pulverizing 
Iron Ores. 


THE 


| 
DUSTLESS 
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Sullivan Sharpened Drill Bits 
Cut Faster and Farther 
Old Drillmen know that bit, re- wings and corners steel dies, one 
sharpened few times the anvil, will striking, the other holding the steel. 
“hold its better, cut faster and All this done one heat, 
wear slower, than the same bit less, whether the bit forged 
first made up. new from blank stock, whether 
This illustrates our point when resharpened. 
say that preserves the qual- Great heat not required—there 
aty your drill danger burning high carbon 
best method refining iron and steel. Other features Sullivan all-ham- 
gives the metal finer, closer grain, mer sharpeners that appeal you are 
greater strength and toughness, quick-acting air vise, that holds the 
resistance breakage and wear. steel, any length, unshakable 
The Sullivan Sharpener ness, feet 23; its solidity and 
mechanical blacksmith, that forges strength—it weighs 4000 pounds; 
powerful air-hammer upsets the steel livan Liteweight rock drill; its economy 
and forms the face the bit, rapid air, its safety for the operator, and 
blows loose dolly. second convenient arrangement. 
vertical air-hammer draws out the Bulletin 272. 

122 So. Michigan Avenue Chicago, 
Nelson New York Paris Pittsburgh San Francisco Salt Lake Seattle Sydney, N.S.W. Spokane St. Louis Vancouver 
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ORE 
EQUIPMENTS 


MACHINERY 


Our Field 


ROFICIENCY requires concentration ef- 

fort. For many years have concentrated 
all our efforts the problems recovering Gold, 
Silver, Copper and Lead from their ores. 


Think what you! Our restricted 
field enables proficient that field, 
manufacture complete line that restricted 
field instead restricted line wider field. 
the other hand, places upon the obliga- 
tion excel that field. 


Why limit our business metals rather 
than processes? Because that the only way 


which can full justice our customers, 
and know that justice them essential 
our continued success. Being wedded pro- 
cesses, can give unprejudiced advice the 
treatment any particular ore. There 
incentive for advise cyanidation where 
simple amalgamation will suffice, nor recom- 
mend the smelting ore which should 
treated wet concentration. 

Every ore treatment problem submitted 
considered its own merits without bias for 
against any special method. have 
grind. 


Colorado Iron Works Co., Denver, Colorado, 


Ore Dock and Approach for 
Northern Pacific Railway, 
Superior, Wis. 


NEW YORK, Y., 
Philadelphia, Pennsylvania Building 
Boston, Mass. 
Baltimore, Md., Continental Trust 
PITTSBURGH, PA. 
Buffalo, N.Y. 
Ohio 
Cleveland, Ohio 
Detroit, Mich., Beecher Ave. 


SALES OFFICES 


Church ILL., 208 South Salle 
St. Louis, Mo., Third Nat’l Bank Bldg. 

Denver, Colo., First Bank Building 
Salt Lake City, Utah, Walker Bank 
Minneapolis, Minn., 7th Ave.&2nd 


John Hancock 


Frick Building 
Powers Block 
Marine National Bank 
Union Trust Building Pacific Coast Dept. 
Rockefeller Building Portland, Selling Building 
Seattle, Wash. So. Cor. St. 


Pacific Coast Representative: 
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Roasts Low Grade Sulphur Ores 
Without Utilizing Extraneous Fuel 


This but one the economical roasting possi- 

bilities this furnace. Every hearth roast- 

ing hearth. The capacity per cent. greater 


and Air-Cooled_. 


The temperature control has been designed 
that these furnaces can adapted suit vari- 
ous conditions, making change material 
handled little importance. 


The Way Economy 


your Screening Department 


Through 
Wire Cloth 


Its use means lower screening costs every 
department. Built every size that can 
possibly required, from steel 
bars down through cement cloth 
not much coarser than silk 
handkerchief, 200-mesh 
brass clothfor chemicals, 

thus making adaptable 
all the screening 
operations 
any kind 
any mill. 


double-crimp means 
that’s important. 


practically all wear confined the 
upper surfaces the wire, means that the 

mesh remains constant and absolutely uni 
form product delivered until the screen, worn, 
that will longer hold under the load thrown it. 


uniform product means faster, more economical operation 
concentrators, slimers, etc., and higher metal recovery. 


Want proof? Ask for full de- 
tails. Get our fine catalog—free. 


LUDLOW-SAYLOR WIRE COMPANY 
ST. LOUIS, MO. 


— 


A 


The Lidgerwood 
hoist today 
embodies every 
improvement 
suggested 
years’ experience 
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“OTTUMWA HIGH EFFICIENCY 
ELECTRIC HOISTS” 


“Ottumwa are designed expert Engineers meet the special needs the Mine which 
they are operate. This cut shows one our double independent friction clutch drum electric hoists 
operation one the large Iron Mines. 


Write for cataloguc No. 
which shows large line 
modern hoists. need 
hoist, send 


your inquiry. 


Hoists 
from 
H.P. 
stock for 
prompt 
delivery. 


Ottumwa, Iowa 


HOISTS 


Built meet every mine service 


ELECTRIC STEAM 
built any Built 
1000 H.P. 


Lidgerwood Mine Hoists are 
built with special regard 
the fact that the continuous 
operation the mine depends 
upon the hoist. 


Ottumwa Iron Works, Inc., 


The design and workmanship 
best insurance against loss 
breakdowns 


More than 37,000 Steam and 
Electric Hoists built and used. 


LIDGERWOOD MFG. CO. 


250 


* 
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Ore Dressing 


the classifying the 
particles means 
screens hydraulic 
classifiers facilitate 
the elimination the 
gangue concentration, necessary preparation. 


Screening, classification size, sufficient for the simple 
separation accomplished jigging. However, concentration 
fine material tables and vanners more complex and screen 
classification found unsatisfactory. Hydraulic classification 
under free settling conditions recognized being more effi- 
cient preparing ore for concentration tables and vanners. 


The development hydraulic classifier operating perfectly, has 
been the aim millmen for many years. This result, however, 
was not achieved until the value the hindered settling principle 
was recognized and adopted Professor Richards his Hind- 
ered Settling Classifier. (This classifier produces feed best pre- 
pared for concentration tables and vanners.) 


build two types clas- 
sifiers involving this prin- 
ciple which can 
recommend. 


The Richards Hindered Settling 
Classifier—the automatic type— 
successful the small well 
the largest plants. 


~ 


The Richards-Janney Classifier 
—the mechanically operated type 
—is particularly adapted large 
tonnage. 


Allis-Chalmers Manufacturing Company 


Mining Machinery Department, Milwaukee, Wisconsin 
OFFICES ALL PRINCIPAL CITIES 
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YOU BUY 


when you purchase 
The 


Deister CONCENTR ATOR Company’s 


Tables 


Even Far Off Bolivia are accorded 


Supremacy 


Machacamarca, March 5th, 1915 


The Deister Concentrator Company, 
Fort Wayne, Indiana. 


Dear 


favour 18, reply wish 
inform you the following: 


advise you that your tables are giving 
service our plants, and 
thet the cost for repairs absolutely 
trifling. Two tables have been run- 
ning now for months, day and night, 
and the only repairs they have needed 
was new spring after about 
running. This marvellous record 
for tahle country, where the 
attendance machinery usually bad. 
used many different tables, --, 
these will run for less than times 
the cost the 


truly, 


Mill Mgr. for Cia Minera Oruro 


Improved No. Deister 


The 


Fort Wayne, Ind. 
Manufacturers Deister and Overstrom Tables 


San Francisco Office 
Fremont St. 


Denver Office 
1718-1720 California St. 


shovel when many 


well ask banker carry only 
counterfeit money because some 
his employees have stolen the past 
and may the future. 


But, your bad 
can’t changed you are 
simply supplying another ar- 
gument favor Wyo- 
ming-Mayari Red Edge Shov- 
els. With them your 
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are stolen, 


requirements are cut less than half 
and you, therefore, have pass out 
that many less. 


Furthermore, the Wyoming-Mayari 
Chrome Nickel blades are hard 
after heat treatment that all identify- 
ing marks are made before heat 
treatment. Neither fiie nor chisel 
will remove the identifying marks 
will put on. 


The New Malleable Dirigo Handle 
comes only with Wyoming-Mayari 
and adds further distinctive appear- 
ance. 

Yes, the man who tries steal 
Wyoming-Mayari shovel 
carrying his own warrant for 
arrest. 

Forget the crook— 
look the big end 
it, your shovelers’ and 
your shovelling effi- 


All the details 
Shoveling” 
ask for it. 


The Wyoming Works 
Makers Good Shovels for over Years 
Wyoming, Pa. 


June 26, 1915 


Complete 


Buying-THE ENGINEERING MINING 


This celluloid model made from Geological Surveys and Diamond 
Drillings clearly illustrates the completeness of the Longyear Exploration 
Service. The oblique lines on the celluloid partitions show positions of 
drill holes, and the biack spots the ore penetrated. On these three ad- 
jacent forties found two distinct ore bodies. 


Exploration Service 


During the past years Mr. Longyear has associated with him complete organiza- 
tion for exploring and estimating the mining properties. This serv- 
ice, part, full, offered large operators and small owners alike. 


know the location and extent any ore 

body before going the expense sinking 

shafts tunneling save the greatest 
waste mining and reduce minimum the 
chances for failure. 


Modern methods exploration make pos- 
sible prepare such estimates, step step, and 
large mining organization would think 
taking the chances formerly taken without the 
guidance such reports. 


The Longyear Company through its 
different departments brings complete explora- 
tion service and advice the assistance all 
property owners price within the reach 
the small proprietor well the large operator. 


Geological Surveys 


most cases found impractical start tunneling, 
sink shafts, even begin diamond drilling, until 
geologists have made thorough survey the property 
and have mapped out the most economical locations for 
drill holes. 


The services this company’s geological department 
may purchased separately and are usually considered 
insurance thorough and the same time economical 
diamond drilling. 


The cost such survey comparatively low. 


Diamond Drilling Contract 


This organization has drilled over 3,000,000 feet holes 
and has experienced crews drillmen ready moment’s 
notice undertake drilling any part the world. 

The Longyear method insures accurate estimate 
the quantity and quality bodies ore. 


Diamond Drills and Supplies 


The extensive use diamond drills has made advis- 
able for this company establish most complete manu- 
facturing plant which are produced diamond drills 
sizes and grades adapted for all kinds diamond drilling. 
These may driven with gasoline, electricity, steam. 

Daily experience with many crews different formations 
has enabled the Longyear Company perfect Long- 
year Drills and advise the proper style drill for any 
desired purpose. you prefer your own drilling, 
the Mechanical Department will sell you the same make 
drills and supplies used the Contract Drilling Depart- 

The Longyear Company advises the employing 
the service any all these departments, separately 
step step. this way you are position all 
times estimate the advisability further procedure. 

Each department endeavors make all estimates 
advance, and the officers wish every reader the Engineer- 
ing Mining Journal feel that they are ready and 
anxious all times give him the best their judgment 
regard the most economical exploring and estimating 
any mining property which may interested. 


LONGYEAR COMPANY, Minneapolis, Minn., U.S.A. 
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The question divided 
responsibility does not 
arise when 
Prime Mover its 
Auxiliaries are bought 
manufacturer. 


WESTINGHOUSE ELECTRIC 
MANUFACTURING CO. 


Prime Mover Department 
East Pittsburgh, Pa. 


7 
7 
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HEN SAY nearest branch” are asking 
you few words get acquainted with Johns-Man- 
ville Service. Our branches are human 
They represent Johns-Manville Service and have the 
idea before them all the time. are, matter fact, 
you use the personal effort specialist your terri- 
tory who backed his work national organization. 


Good roofing like good health—when 
you’ve got it, you never have think 
about 


J-M Corrugated Asbestos Roofing and Siding may 
applied wherever any metal roofing siding could 
used, but different from every other corrugated 
material, because after you put on, you never again 
have think about it. J-M Corrugated Asbestos 
Roofings have been service twenty-five forty years 
and have never been coated painted had any other 
attention all that time. That should conclusive 
proof the durability J-M Corrugated Roofing. 


J-M Corrugated Asbestos Roofing and Siding sheet 
corrugated metal, completely enveloped densely 
asbestos fabric, consequently hermetically sealed. 
nearly everlasting roofing and siding can Ralston Steel Car Co., Columbus, Ohio. 
made, for the wearing surface Asbestos, which acid and alkali-proof, and practically imperishable. This 
roofing can applied directly wood steel framing like corrugated iron, but will still service long after 
corrugated iron has rusted out. 


Ask our Nearest Branch give you the Facts, Prices, etc., about this Practically Everlasting Roofing 
and Siding Material. Will Pay You Know. 


Read this letter about J-M High Tem- 
perature Cement, it’s interesting 


"We have your letter the 2lst, regard our 
trial some your J-M High Temperature Cement. 

"We run very hot fire our fire box which burns 
out brick lining very rapidly, and our atten- 
tion having been called some your advertising 
matter, tried some your cement. 

"The result more than met with our expectations 
the fire box still first class shape and ap- 
parently good for some time yet; although laid with 
the ordinary fire-clay should have had re-lay 
long ago." (Signed) 


This letter comes from well-known New England concern. J-M 
High Temperature Cement saving money for them because 
makes their fire brick last longer. Why not let dothe same 


JOHNS-MANVILLE COMPANY 


Manufacturers Pipe Coverings; Conduit; Metallic Hose; Waterproofings; Mastic Flooring; Stack Lining; Packings. 
Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 


Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton New Orleans Portland Francisco Wilkes-Barre 
Baltimore Denver Houston Memphis New York Rochester Seattle 
Birmingham Cleveland Indianapolis Milwaukee Omaha St. Louis Syracuse 


238 
THE CANADIAN JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver. 3141-B 
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Classified Ads 


Positions Wanted, cents word, minimum charge 50c. insertion, advance. 
Positions Open, (Civil Service Examinations), Employment Agencies (Labor 
Bureaus), Business Opportunities Wanted (Agents and Salesmen—Contract 
Work), Miscellaneous (Educational—Books), For Sale, 5 cents a word, min- 
imum charge, $1.00 an insertion. 

Count five words for keyed address care of New York; six for Chicago. Ab- 
breviated words symbols count full words. 
Copy should reach not later than Saturday noon for ensuing week's issue. 
Answers addressed to our care, Tenth Avenue at Thirty-sixth Street, New York 

or 1144 Monadnock Block, hicago, will be forwarded (excepting circulars or i 
similar literature). 

No information given by us regarding keyed advertiser's name or address. : 
Original letters of recommendation or other popes of value should not be in- = 
closed unknown correspondents. copies. 
Advertisements calling for bids, inch per insertion. 


POSITIONS OPEN 


MINE MANAGER, experienced opening and developing 
new properties, superintend silver mine; must have milling 
experience; state experience and salary expected. 954, 
Engineering and Mining Journal. 


STOREKEEPER for large smelting plant Southwest; 
must experienced and capable handling accounts; 
per month. 958, Engineering and ning Jour- 
nal, 


icago. 


POSITIONS WANTED 


FLOTATION EXPERT, experienced with various flotation 
machines; years’ experience mining and milling; technical 
graduate. 951, Engineering and Mining Journal, Chicego. 


AND MILL SUPERINTENDENT desires position; 
graduate engineer; years’ experience cyaniding, concentra- 
tion, mine development; excellent. testimonials; nominal sal- 
ary until ability proved; Spanish spoken. 957, Engi- 
neering and Mining Journal, Chicago. 


METALLURGIST, specialty flotation; five years’ milling 
and metallurgical work; two years’ experimental work with 
various flotation machines; expert flotation oils; technical 
graduate; available about July 15. 956, Engineering 
and Mining Journal, Chicago. 


METALLURGIST (32) open for engagement; technical 
graduate; nine years’ experience charge copper blast 
furnace, converter and reverberatory work; two years’ met- 
allurgical construction with large refinery; excellent refer- 
executive. 962, Engineeing and Mining 


MINING man, years old, married, 
eight years’ accounting experience all departments large cop- 
per company, can supply forms and systematize; unquestioned 
Boston and Arizona references; bonds; speak Spanish. 
963, Engineering and Mining Journal, Chicago. 


MINING ENGINEER, graduate T., eight years’ va- 
ried mining and milling operating experience; also design and 
construction mills and mining plant; desires position with 
consulting engineers operating company; excellent refer- 
ences. 964, Engineering and Mining Journal. 


MINING ENGINEER, 28, single, graduate the University 
Texas, wants position with engineering firm New York 
elsewhere; draftsman, assayer, surveyor; speak Spanish; 
handle labor; salary, locality immaterial; object experience, 
advancement; best recommendation. 961, Engineering 
and Mining Journal. 


ASSAYER zinc and lead ores desires position. 
959, Engineering and Mining Journal, Chicago. 


RESIDENT MANAGER SUPERINTENDENT; ex- 
perienced deep placer work, etc.; thoroughly practical 
mechanics mining operations; good executive; 
best references. 960, Engineering and Mining Journal. 


BUSINESS OPPORTUNITIES 


partner develop promising galena-zinc 
prospect adjoining dividend payer. Address Lock Box 205, 
Wallace, Idaho. 


FOR SALE, open for associated capital for further de- 
velopment, the Sedberry Mine, Montgomery County, North Car- 
olina; valuable deposits free gold, lacking only capital for 
development unlimited resources. Write for particulars 


FOR SALE 


SALE CHEAP quick purchaser, Gurley mountain 
transit with solar attachment, almost unused and good 
order. Also No. Decker bullion assay scales, also good 
order. Address Hildreth, Bridge St., New York City. 


CHINA CLAY LANDS FOR SALE—About 2000 acres 
South Carolina. Very extensive deposits. Operated since 
1867 McNamee Co. Well known trade. Francis 
Fay, Executor, Cedar St., New York. 
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MACHINERY 


QUICKSILVER 


for sale quantities suit 
HAAS BROTHERS 


200 Davis Street 


Broadway 
San Francisco 


New York 


LOOK INTO THE EARTH using diamand core 
test Coal Ore land any part North 
South America. 
THE PENNSYLVANIA DRILLING 
formerly 
No. Carson St., 2623 Whitehall Bldg. 
Pittsburgh, Pa. New York. 
Phone Hemlock 305 Phone Rector 
for every purpose 


Conveyor Trough and Flights. Buckets (plain and perforated). 
Stacks and Tanks. General Sheet Iron Work. 


Hendrick Mfg. Co., Carbondale, Pa. 


New York Office: Church St. 


Chicago Perforating Co. 


2445 West 24th 
Tel, Canal 1459 


= 


Only reliable products can 
continuously advertised 


 ASSAYER, ENCINEER. MASTER MECHANIC, ELECTRICIAN? = q 
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The Cochise Drill Uses Air Expansively 


Fluttering eliminated and power saved. 

From 1000 1200 blows per minute can 
ot alr: 


Steel used throughout 
with the exception 
the cylinder, which 
cast from composition 
metal great tough- 
ness and wearing qual- 
ity. The valve slides 
steel liner. 


The “Cochise” allows 
more drilling per day 
per drill, 


Los Angeles, California 


Cheaper Cores 


The Wood Rock Drill 


Naturally, couldn’t claim give you better 
drill service the Wood Rock Drill didn’t have 
differences design and materials construc- 
tion. The Vanadium Tungsten iron used 
Rock Drills close-grained silver. 
You know how porous cast iron and the kind 


Get down the facts. Send for the 
Catalog. 


Works 


Chas. Sangster Machinery Co., 

Baird Machinery Co., Pittsburgh 

Pocatello Engr. Mai chy 
ond Mig. Co., Inc., 


our mine property to any 
desired a practical cal depth are certain if you 


Dobbins 


Core Drills 


Especially designed stand under hard 
service in remote districts. 


Fitted with direct geared spindle and hoist 
drive, each independent of the other. 


Drill head: can ny swiveled to bore holes 
at any angle up to 45°. 


The machine is always_under complete 
control of the operator. Write for inter- 
esting catalog. 


The Dobbins Core Drill Co. 
149 Broadway, N. Y. 


KEYSTONE 
DRILLS 


for Placer Gold Testing, advance 
dredge; Mineral for Lead, Zinc, 

Copper, etc.; Oil, Gas, 
Water 
Blast Cement 
and Stone Quarries. Equip- 
ped with steam engine, gas 
ing specify class work you 
are interested in. 


KEYSTONE TEST 


DRILL CO. 
BEAVER FALLS, 


DIAMOND 


Hand Power, Horse Power, Gasoline, Steam, 
Air, Electricity. Send for Catalogue No. 


STANDARD DIAMOND DRILL COMPANY 
FIRST NATIONAL BANK BUILDING, CHICAGO, 


McKiernan-Terry Drill Co. 


Manufacturers 


Rock Drills, Hammer Drills, Core Drills, 
Pile Hammers, Atlas Jacks. 


230 Broadway, New York 


PA. 


Pumps and Pumping Engines. 
Oil Engines and Gas Engines 
Herringbone Gears 


Steel, Iron and Brass Castings. 
National Transit Co., Shops, Oil City, Pa. 


Minerals Separation American Syndicate, Ltd. 


Flotation Concentration Sulphide Ores means 
the Minerals Separation Processes. 


Send inquiries 


way Merchants Exchange Bidg. 
New Fok City San Francisco 


See advertisement in June 19 issue. 


ower inery They cost less buy—less run and less 
Submit your requirements and will furnish plans, with repairs. Write for Catalog No. 20. 
esumates cost. Our engineering service always your disposal. BYRON JACKSON IRON WORKS, Inc. 
ar 


y 
‘ 


Bier 


Cochise Machine Company, 
= i 
2 
= . 
= BSF 


Buying-THE ENGINEERING MINING Vol. 99, No. 


Electrically Driven Concentrate Car 
Over 150 Mining 
Companies 


are today using these motors. 


all steel construction. 
ATLAS 


cars and locomotives. 


Send for Catalog. 


Mine Cages, Skips and 
Railway Equipment. 


Let design car 
No. 150-AE Concentrate Car. ments. 


THE ATLAS CAR MFG. CO. 


Dept. 1265 Marquette Road 
CLEVELAND, OHIO 


“Automobile” Cars 


for cars now use, 
complete new cars, will be fur- 
nished equipped with the 
ney” roller bearing wheels, with 
the floating automobile type of 
axle. Your cars will then run from 
six to twelve months with one 
= will run with half the 

ulage power of the ordinary 
equipment. One man can push 
12,000 Ibs. on a level track. Cars 
can run through water or sand 
without damage bearings. 
use in 1000 mines. All wearing 
parts, axles, spindles, rollers, 
wheels, etc., fully guaranteed for 
one year from date of shipment, 
ore mines now installing 


HEY have been proved safe, reliable 

and economical that other sys- 

tem can approach them low initial, 
50% reduction haulage costs interests 
you, let send you our Catalog and 
Bulletins giving the actual cost figures 
large list Whitcomb users. 


Geo. Whitcomb Co. 


Box Rochelle, 


END DUMP CAR Sanford-Day Iron Co. 
Whitney Roller Bearing Wheels Tenn. 


Locomotives” 
and 
All Gauges and for Every Variety 
Service. 
Write for full Particulars. 
New 
Hudson Terminal Building 
Church Street 
PORTER CO. 
410 Wood St., Pa. 


Save Your Operating Costs 


by changing your present track system into a highly efficient one. Our engineer- 
ing re is ready to help and co-operate in every way. Why not write us 
today 


Frogs 
Switches 
Crossings 


Complete 
Track Equipment 


Everything for the mine track furnished prompt- 
ly. Write for Catalog. 


for grinding ores for GRINDING 
KENT MILL CO., HARDINGE CONICAL MILL 
New York, Borough Brooklyn, Rapelyea Street CHURCH STREET, 
The Lane Slow Speed Chilean Mill ATKINS, FRANCISCO 
about the mill and its forit. interest you. QUALITY ZINC DUST. 
Buyers Quicksilver and Platinum, also Ores Antimony, Bismuth, 


i 
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Sturtevant 


Laboratory 
Crushers 
Rolls 
Grinders 
Screens 


Have Door” Accessible 
Construction. 


ig 
a 
. 


Easier Cleaned than any others. 


Send for Catalogue No. 


New York Chicago Pittsburgh 


Boston, Mass. 


Victoria, 


Hard Ore Rapidly Reduced 


the powerful swing jaws 


BLAKE CRUSHERS 


The renewable false wear plates insure long life. 


Denver London 


adjustment inches the jaw opening can made 
without changing the toggle plates. 


Write today for interesting catalog. 


Webb City and Carterville Foundry and Machine Works 


THE McFARLANE MFG. CO. 
33rd and Blake Sts., Denver, Colo. 


Mining, Milling and 
Cyanide Machinery. 


Manufacturers 


Samson Crushers 


00000 0000000000000 000000025 


and 
National 
Pulverizers 


PARRAL TANK SYSTEM gives the agitation 
ore pulps that required dissolve all soluble 
metals the Cyanidation Silver-Gold ores and the 
Acid Leaching Copper Ores shortest possible time. 

And, Commercial Plants, alternate settlement, 
decantation and substitution precipitated solution the 
pregnant solution removed from the leached-out barren 
solids with the same efficiency accomplished Lab- 
oratory Tests. will pay you investigate. 
PARRAL TANK SYSTEM AGITATION 
Bernard MacDonald, 


CRUSHERS 
Magnetia Separators 


Branch: 1218 Chestnut St., 
Philadelphia, Pa, 


WEBB CITY, SSOURI 


Crusher Can 


There are intricate parts get out order 
just when you are running load Mc- 
Lanahan’s Single Roll Crusher. 


It’s easily fed and makes less fines than with jaw 
gyratory crushers. Capacity 500 tons 
limestone, phosphate rock, cinders, per 
hour. And ’twill please your sense economy 
because costs less operate than any other 
crusher. 


Want further information? 


McLanahan-Stone Machine 
Hollidaysburg, Pa. 


— — 


— 


=, 
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Works: Hazleton, Pa. 


Meaning 


1733 Main St., 
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The ‘‘Repeat’’ 
Engineering 


Repeat orders show that some other pur- 
chaser, with conditions equally specific 
your own, got machine the first 
place that proved good make him 
buy second—and on—from the same 
builder. 

Isn’t there significance for you the 
fact that most VULCAN Hoists are “re- 
orders. 


Vulcan Iron Works 


VULCAN 


ACCESSIBILITY 


International Steam Pump Co. 


Jeanesville Iron Works Plant 


Branch Offices all Principal Cities 


Wilkes-Barre, Pa. 


SIDE PARTS 


one the 


Important 
Advantages 
the 
Jeanesville 


TurbinePump 


learn the 
others, send for 


Bulletin 


New York Office: 115 Broadway 
153.1 


F, 


Economy 
Buying Gears 


the buying such gears give 
the longest and most satisfactory service for the money 
and power expended upon them. 

Caldwell-Walker gears last longer than others, give 
higher efficiency under actual scientific tests, and many 
cases cost more than inferior 


Caldwell Son Co. 


CHICAGO—17th Street and Western Avenue 


NEW YORK 
Fulton Building, Hudson Terminal, Church Street 


FLORY MINE HOISTS 


Wherever dependable, durable hoists are 
required there Flory type fit the job. 


Write for the 180-page Illus- 
trated Catalog. Sent FREE. 


Flory Mfg. Co., Bangor, Pa. 


Also Manufacturers Derricks, Cableways 
and Dredging Machinery. 


Wuest Herringbone Gears 
Make Reductions Possible 


Herringbone Construction and the Wuest Patent 
make wonderful single reductions possible. Let 
tell you all about our descriptive 


Write. 


The Falk Company, Milwaukee, Wisconsin 


FRENIER’S SPIRAL PUMP 


The most durable pump for elevating 
TAILINGS, SLIMES, BATTERY SANDS, etc. 
Valves Buckets 


FRENIER SON, Rutland, Vt. 


AGENTS—Allis-Chalmers Co., Chicago, 
Roger Mfg. Co., Denver, Col. Harron, Rickard & 
McCone, San Francisco, Cal. Frank Perrot, 
Australia. 


ALBERGER 
MINE PUMPS 


With Centrifugal Pumps, whether the 

Turbine Volute Type, the name 

Alberger guarantee maximum 

service and minimum operating expense 
Write for Bulletins. 


Alberger Pump Condenser Company, 140 Cedar St., New York 
Atlanta St. Louis Pittsburgh San Francisco New 


m 
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The Slogan the the Grandest Thing.” 


Regular 
Pattern 


24-Inch Pump Driven Velocity-Stage Turbine 


ARE USED 


Why? Because they are comparatively inex- 
pensive, occupy little space, require only light 
foundations, need little attention, and are 
readily adapted steam turbine, motor 
belt drives. means the Laval Reducing 
Gear, centrifugal pumps may adapted for steam 
turbine drive, even for the largest capacities and for 
the lowest heads. For high heads they are directly 
connected. 

One their great advantages accessibility. 
casing split horizontally that ordinary un- 
skilled laborers can take the pump apart and put 
together again without disconnecting suction dis- 
charge piping. Upon lifting the casing cover, all 
interior parts can inspected and, after loosening 
the bearing caps, removed. Write for catalog B-49. 


LAVAL 


Maximum Service 


Maximum service the lowest cost. That’s what you 
want pump. Initial cost incidental. the 
Cameron Pump you get maximum service minimum 
cost because the Cameron Design. Different from 
other pumps. Fewer parts. Less wear. Longer service. 
Over 70,000 use today all over the world. 


All the details Bulletin No. 104. 


Cameron Steam Pump Works 


Broadway, New York. Offices the World Over. 


Buying Turbine Like 
Buying Watch— 
you can get either almost any price you 


what you want. 


PRESCOTT 


Insure smoothness operation ‘and steady discharge, eliminating SAMSON 
shocks and use air chambers. TURBINES 
Very compact, requiring minimum shaft space for capacity secure arelike the finer 


Either top side discharge, and can operated steam com- 
pressed air. 


Smaller Sizes SECTIONALIZED for mule-back transportation. 
Outside Packed Plungers. All parts accessible. 


makes watch- 
es. They are 
built for service—they can 
depended upon. Shall 
give you details? 


Send for the latest Catalog. 


Write for our SINKER BULLETIN 104-16. 


Fred. Prescott Steam Pump Co. 


115 Broadway, New York Works: Milwaukee, Wis. James Leffel Company 
Branch Offices all Principal Cities. P.153.1 306 Lagonda Street, Springfield, Ohio 


Hydraulic Turbines 


meet all requirements for heads from 600 feet. High efficiency 
maintained all loads. Builders the and 
Turbines. Water power accessories. 


Write for Catalog 


Morgan Smith Co, York, Pa. 


644 American Trust Bldg., Chicago, 


Krogh Slime and Tailings Pumps 
areDurableandAlways 


Through Rods 


Bolts are em- 
ployed. Liners are 
easily replaced. 

It’s the best 


pump for Slimes 


CENTRIFUGAL 


For Mines and Sinking Purposes 


GRAVEL AND WATER PUMP 


For Placer Mining Specialty 


CIRCULATING PUMP 
Cast Iron Pipe, Tanks, Gas Producers and Iron Casting. 


Tailings. 


for our 
No. 79. 


Krogh Pump 
Mfg. Co. 


147-159 BecleSt. 
‘San Francisco, 
Cal. 


See our Machinery World’s Fair—near Fillmore St. entrance 


— 
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You Attend the 
Panama-Pacific Exposition 


Make the Booth the Engineering Weeklies your 
headquarters. 


was established for the use our subscribers and ad- 
vertisers— make use it. 


Have your mail Dictate your correspondence 
our stenographer. 


Our representatives are thoroughly posted the Expo- 
sition and are prepared and instructed offer you every 
assistance. 


Fill coupon herewith and mail 


HILL PUBLISHING COMPANY, 
Palace Machinery 


PANAMA-PACIFIC EXPOSITION, 
SAN FRANCISCO, CALIF. 


will filed and your mail will carefully attended to. 


This invitation not perfunctory—we want real 
service you. 


Name 

Home address Give 
Firm the 
Due San Fran. Leave 
tunity 


Will attend 


(Congresses, conferences and conventions) 
Exposition address 


Mail Publishing Company, Palace Machinery, Panama-Pacific Exposition, San Francisco, California. 
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Chemical 

Assay and 
Laboratory Supplies 


Prompt shipments are 
assured our large 
comprehensive stock. 


Catalog sent gratis laboratory heads. 


Eimer Amend 


New York Pittsburgh, Pa. 


205-211 Third Avenue. 3006 Jenkins-Arcade Bldg. 


Filing 
Drawing Tables 


Many styles and designs, low- 
est prices consistent with high- 
est quality. 


Drawing Instruments. 


WEBER COMPANY 


“Everything for the Drafting 


PHILADELPHIA 
St. Louis, Mo. Baltimore, Md. 


Catalogue and Sample Book Papers Upon Request 


You Investigate 


Forty-three years’ success the best reason investigate 


TRANSITS 


Read these exclusive advantages: all graduations are 
inlaid solid sheet silver—every bearing is bronze agains 
hard bell metal. Write for free book. Do it now. 


Heller Brightly 
Cor. Spring Garden St., and Ridge Ave., U.S.A. 


Have that inherent 

quality staying 

perfect adjust- 

ears hard serv- 

tions. 

Write for 


ENGINEERING MINING JOURNAL-Section 


You have seen many engineer 
with his two fingers making slit 
the telescope end. trying 
get close focus. Gurley 
focuses sharply without the 
slightest trouble. 


Our Catalog Sent Request. 


Established 1845. Branch Factory: Seattle, Wash. 


Chemicals for Recovery Processes 
Lead Acetate 
Reagents 


Assayers’ Material 
Borax 

Borax 
Cyanides 
Laboratory Glassware Zinc Dust 

and Apparatus Zinc Shavings 


Everything for the Laboratory 


Designed Specially for Mine Surveys 


“adaptable” to mine 
but one that pecially 
esigned for such surveys. 


MINE 

The interior focusing system and other 

watertight, dust-proof details of construc- 

tion protect the instrument from damp- 

ess of underground = 

have unusual light gathe ring power. 

Write for Catalog IlI—it gives 

complete specifications. 

Bausch & pone Optical Sa 706 St. Paul 
Rochester, 

New York Washington Chicago San Francisco 


BAKER 
PLATINUM 
ARE 


forevery requirement. 
wide variety enables 
make exceptionally 
quick deliveries. 


Baker Co., INC. 


Murray and Austin St. 
Newark, New Jersey 


New York 
Church Street 


most useful booklet 
Concerning 
will sent 
you for the asking. 


TS 


Only reliable products can 
continuously advertised 


TAPE 


Backed record 


SEND FOR CATALOG 


A-8 Balances Engineering Instruments 


Mining 


And Levels 


Accuracy and Simplicity are the keynotes the 
past record for many years. 
Send for Catalog 


That MONARCH-ROCKWELL DOUBLE CHAMBER MELTING FUR- 

NACE reduces costs, prevents oxidation, assures rapid, continuous melting. 
Better look into it. 


The Monarch Engineering Mfg. Co. 
Specialists Mining, Mill, and Plant Equipmen 
1206 American Bldg., Baltimore, Md., U.S.A. Bay, Md.) 


are specialists Mill Equipment, the Monarch-Rockwell Double 
Chamber, the Monarch Steele-Harvey Cruel ble Tilting, and the Monarch Cru- 
cible Tilting Metal patented. 
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Platinum 


Crucibles 
Dishes 

Electrodes 
Wire, etc. 


Bishop Co. Platinum Works 
Refiners Platinum, Gold and Silver 
Malvern, Pa. 


RS 


SELL 


Soft Pig Lead, Ingot Copper, Antimon- 
ial Lead, Allo Antimony 


Dross Residues 
Copper 


HIGH PRICES PAID FOR TIN ORES 


THE SOLVAY PROCESS CO. 
Detroit,Mich.,Hutchinson, Kansas 


Manufacturers 
Mono-Hydrate 


Soda Ash, Caustic Soda, 
Crystals, Snow Flake Crystals 


Selling Agents 
WING EVANS, Inc., William St., New York 


DODGE COMPANY 


Copper Queen Consolidated Mining Co., Calumet Arizona Mining 


Detroit Copper Mining Co., Arizona, Moctezuma Copper Co. 
Electrolytic Bars, Plates, Ingots and Cathodes and 


Co., Casting Copper. 
Cor. Cliff and John Streets New York 


The Hegeler Zinc Company 


Successors Hegeler Brothers 
SMELTERS AND MANUFACTURERS 
Spelter 


Sulphuric Acid 
DANVILLE, ILLINOIS 


Automatic Selective Proportional Unloaders 


are found exclusively the 


Norwalk Compressor 


These improvements mark new era compressor construction. They 
gain the instant and 
favorable attention 
engineers. 
For the usual hackney- 
claims economy, 
durability and efficiency, 
our forty years’ ex- 
perience assur- 
ance adequate and 
discerning attention 
every feature. 


The Iron Works Company 


South Norwalk Connecticut 


request 
Va Zs = 
= 5 
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Granby Mining and Smelting Company 


Pig Lead, Spelter and Sulphuric Acid. 


Buyers 


Lead and Zinc Ores. 


Zine Smelters located Neodesha, Kansas, and East St. Louis, 
Lead Smelter Granby, Missouri. 


Suite 1710, National Bank Building, 


Louis, Mo. 


BEACH COMPANY 
ORE SAMPLERS AND SHIPPERS AGENTS 
Supervise weighing and sampling ore shipments smelters. 
Main Office, 204 Boston Building, Denver, Colo. 
BRANCH OFFICES: 


Leadville, Colo. Paso, Texas Altoona, Kan. 
Pueblo, Colo. Bartlesville, Okla. Neodesha, Kan. 
Salida, Colo. Collinsville, Okla. Other points by arrange- 
Omaha, Neb. Sand Springs, Okla. ment. 
Argentine, Kan. 


PENNSYLVANIA SMELTING CO. 


Purchasers 


SILVER LEAD ORES 


Office: Pittsburgh, Pa. Works: Carnegie, Pa. 


BUYERS ZINC ORES 


THE NEW JERSEY ZINC COMPANY 


Wall Street 
New York City 


The Ducktown Sulphur, Copper Iron Company, Ltd. 


Isabella, Tennessee 


Manufacturers Sulphuric Acid 
and 


Purchasers Ores 


a 


Philipp Brothers 
Broadway, New York 


Buyers Mattes, Ores, residues bearing Copper, 
Gold, Silver, Lead, Tin, Antimony, Molybdenite, 
Cobalt, etc., etc. Correspondence solicited. 


Bartlesville Zinc Co., Bartlesville, Okla. 


Purchasers Zinc Ores 
Sole Agents 
The American Metal Co., Ltd., Broadway, New York 


= 


Address 


Robert Conklin, 165 Broadway, 
York, 


Joseph Lead Co. 


PRODUCERS 


ST. JOE DOE RUN 
LEAD 


Sales Office 
Broadway, New York 


NICKEL 


Shot—High and low carbon. 

Ingots—Two sizes, Ibs., Ibs. 

Electrolytic Nickel—99.80%. 
Prime Metals for the manufacture 
Nickel Steel, German Silver, Anodes, and 
all remelting purposes. Our Nickel 
produced rods, sheets, strip stock, 
wire and tubes. 


are Sole Refiners this natural, 
stronger-than-steel, non-corrosible alloy. 
Produced rods, flats, castings, tubes, 
sheets, strip stock and wire. Ask for de- 
scriptive booklet. 


Send inquiries direct us. 
The International Nickel Company 


Exchange Place New York 


Manufacturers 
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AMERICAN ZINC, LEAD and SMELTING CO., 


PRODUCERS 


BRAND 


CANEY KANSAS 


EXECUTIVE OFFICES: 
Congress Street, 
Boston, Mass. 


The Consolidated 
Mining and Smelting 
Co. Canada, Ltd. 


Smelters and Refiners. Purchasers classes 
Ores. Producers Fine Gold and Silver Base Bullion, 
Copper Matte, Pig Lead, Lead Pipe, Bluestone, 

Electrolytic Bearing Metal. 


Offices: 
Smelting and Refining Dept., Trail, British Columbia. 


Matthiessen Hegeler Zinc Co. 
Salle, Ill. 


Smelters Spelter 
and 
Manufacturers Sheet Zinc and 


Sulphuric Acid 


Sheet Zinc for use the Cyanide Process, Perforated 
meet the requirements the Mexican Custom Laws. 


The Roessler Hasslacher 
Chemical Co., 
100 William Street, New York 


Works; Perth Amboy, 


Cyanide 98/99%. 
Cyanide Sodium 128/130% 


High Grade SPELTER 


and Zinc Lead Concentrates. 


IONE. 


SELLING AGENTS 


Vogelstein Co., 
Broadway, 


Buyers New York 


ZINC ORES 


MINES: 
Carterville, Oronogo 
Webb City and Duenweg 
Missouri. 


SMELTERIES: 
Caney and Dearing 
Kansas 


ILLINOIS ZINC CO., PERU, ILL. 


Manufacturers 


Selected Brass Spelter 
and Sulphuric Acid 


Sheets, Plates and Strips 


ZINC special sizes, squares and circles, cut 
order. Engravers’, Lithographers’ and 
Battery Plates, Paper and Card makers’ shvets. 


FISHER, 
81-83 Fulton Street, New York. 


Eastern Sales Agent 
Telephone, Beekman 139 


Buyers 
Copper, Silver and Gold Concentrates 
Ores, Mattes and Precipitates 
COMPLEX ORES 


Metal Residues and Scrap. 
London Office: Street, London, 


Also Birmingham, Newcastle and Manchester 


Company, 


Ledoux 


New York 


Sample and Assay Ores 
and Metals 


Ore Samplers the pori New York 


Having representatives buyers’ works receive, weigh, 
sample and assay consignments, representing the sellers all 
transactions, are not dealers refiners. 


Laboratory and Office: John Street 


CHEMISTS 
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United Metals Selling 
Company 


European Agents: 
Henry Company, Ltd. 


Leadenhall St., London, 


United Metals Selling Co. 


Unter den Linden 56, 


International Smelting 
Company 


Purchasers 


Gold, Silver, Copper and Lead Ores 


Smelting Works Ore Purchasing Department 
International, Utah Miami, Arizona 621 Kearns Building Salt Lake City, Utah 


Refineries 
Raritan Copper Works Perth Amboy, 
International Lead Refining Co. East Chicago, Ind. 


Beer, Sondheimer Co. 


Metals 


New York Office, Broadway 
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THE 


Sole Agents 
Broadway, NEW YORK 


National Zinc Comp any 1625-33 Boatmen’s Bank Foster 
Works Bartlesville, Oklahoma, and Springfield, 
Norfolk Smelting Co., Inc. 
West Norfolk, Va. Buyers 


Matte, Copper Bullion 


Mattes and Lead Bullion 


Bullion 
Ores 


Foreign Representatives: 
Henry Merton Co., Ltd., London. 
Frankfort-on-the-Main 


Compania Minerales Metales, 


Western Office, Salt Lake City, Utah 
1101 Newhouse Bldg. 


Ore Trading Co., Ltd., 


United States Smelting 


Refining Mining Company 
Congress Street, Boston, 


United States Smelting Company 
Custom Lead and Copper Smelter Midvale, Utah. Address Salt Lake City, Utah. 
Needles Mining Smelting Compan 


Custom Lead and Smelter and Custom Lead and Zinc Concentrator Needles, Cal. Ad- 
dress Needles, Cal. 


Gold Road Mines Company 

Custom Cyanide Mill, Gold Road, Arizona. 
Mammoth Copper Mining Company 

Custom Copper Smelter Kennett, Cal. Address Kennett, 
United States Metals Refining Company 


Custom Copper Smelter and Electrolytic Copper Refinery Chrome, J.; Custom Electrolytic 
Lead Refinery Grasselli, Ind. Address Broadway, New York City, 


Cia Real del Monte 
Mines and Mills Pachuca, and Real del Monte, Mexico. Address, Pachuca, Hidalgo, Mexico. 


International Metals Selling Company 
Broadway, New York City. 
For Examination and Purchase Metal Mines. Address Congress St., Boston, Mass., 


Broadway, New York, Y.; Bldg., San Francisco, Calif.; Newhouse Bldg., Salt 
Lake City, Utah; Edificio Mutua 411, Mexico, D.F 


Buyers 


Matte and Furnace Products 


Refiners 


Blister Copper and Lead Bullion 


American Metal Co., Ltd. 


Gold, Silver, Lead, Zinc, 
and Ores, Copper 


Mexico City and Monterey. 


Santiago, Chile. 
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BROADWAY, NEW YORK 


GENERAL AGENTS FOR SELLING AGENTS FOR 
United States Metals Refining Co. American Zinc, Lead Smelting Co. 
Chrome, Ind. Caney and Dearing, Kansas 


acents: Aron Hirsch Sohn, Germany 


Copper, Argentiferous and Auriferous Copper, Mattes and Bullion, Lead, Tin, Antimony, Spelter. 


Smelting and Company Formerly Glorieux Smelting Refining Works 
and Refiners Gold, Gold, Silver, Lead, Copper and Platinum Ores, 
Silver, Lead and Copper Material Sweeps and Bullion 
rvington, New Jersey 
CHARLES ENGELHARD, Hudson Term. Church St. 


American Smelting Refining Co. 


BUYERS Gold, Silver, Lead, Copper 
and Zinc Ores. 


PRODUCERS Gold, Silver, Lead, 
Copper, Copper Sulphate, Zinc, Zinc Dust, 
Cadmium, Cadmium Sulphide, Arsenic. 


General Office 
34th Floor, EQUITABLE BLDG., 120 Broadway,N. 
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UNITED STATES 


Arkansas 
Fuller, John 


Arizona 
Addicks, Lawrence 


Bond, Josiah 

Burch, Kenyon 
Cole, David 

Collins, Edgar 
Colvocoresses Geo. 
Dunning, Charles 
Greenidge, 
Hatcher Carpenter 
Houck, Arthur 
Joralemon, Ira 
MacDonald, Jesse Juan 
Miller, Hugo 
Rutherford, Forest 
Scotland, Peter 
Smith Ziesemer 


California 


Abadie, Emile 
Alsdorf, 
Anderson, 
Anderson, 
Arnold, Ralph 
Barke, 
Boutwell, John 
Bradley, 
Bretherton, 
Brockunier, 
Burch, 

Caetani, 
Carpenter, 
Carpenter, 
Clark, Baylies 
Clevenger, Howell 
Cobb, Wm. Lewis 
Colbath, 
Cooper, 
Cranston, Robert 
Cunningham, 
Dennis, 
Farrell, 
Fishback, 
Fletcher, 
Folsom, 
Garrey, 
Gibson, Walter 
Grant, 
Hager, 
Hamilton, 
Hanks, Abbot 
Harvey, 
Hershey, 
Hohl, 
Hoffman, 
Holland, 


Gerald 
Hyde, James 
Innes, Murray 
James Co., 
Johnson, E., Jr. 
Jones, 

King, Frederick Gilberts 
Kinzie, Robert 
Labarthe, Jules 
Latham, 
Lavagnino, 
Lindberg, Carl 
Linton, Robert 
MacBoyle, 
MacDonald, Bernard 
Mann, 

Merrill, 


Miller-Farish Co. 
Morris, 
Mudd, 
Munro, 
Myers, Desaix 
Neel, Carr 
Ralph 
Noyes, William 
O’Brien. William 
Probert, 
Reid, Geo. 
Schmidt, Henry 
Short, Frank 


Snyder. 
Stebbins, Elwyn 


Arizona Engineering Co. 


Hunt, Robert Co. 


Merrill Metallurgical Co. 


DIRECTORY ENGINEERS 


ARRANGED GEOGRAPHICALLY 


Thurston, 
Timmons, Colin 
Turner, 
Turner, 
Vivian, Godfre 
Wartenweiler, 
Wethey, Arthur 
Wilding, James Jr. 
Wilson, Fred 
Wiseman, Philip 
Wrampelmeier, 


Colorado 


Adkinson, Henry 
Allen, Carl 
Argall, Philip Sons 
Bancroft, 

Bell, Charles 


Burton, 


Chedsey, 
Cohen, 
Colburn, Lorimer 
Collins, Geo. 
Dorr, 
Draper, Marshall 
Farish, John 
Finch, 
Frost, Oscar 
Garvin, 
Gross, John 
Hartley, Carney 
Hawkins, 
Haynes, Justin 
Hills Willis 
Holland, 
Jenks, 

Kyle, 
Leonard Root 
Mackey, 


Plumb, Albert 

Reid, Walter 

Ritter, 

Swart, 

Ward, William 

Wells, Jas. 

Wiard, 

Clifford 
Wolf, Harry 


Wood Ore Testing Co., 


The Henry 
Worcester, 


Connecticut 
Irving, John Duer 


Washington, 
Eckel, Edwin 


Idaho 


Easton, 
Hofstrand, 
White, 


man, 


Hunt, Robert Co. 


Indiana 
Crowell Brennen 


Indiana Laboratories Co., 


The 


Towa 


Reece, 


Reed, Avery 
Wilson, Harry 


Maryland 

Free, 

Meade, Richard 
Payne, James 


Massachusetts 


Crosby, 
Dietz Keedy 
Hutchinson, Spencer 


tto Co. 


Packard, Geo. 
Peters, 
Richards, 
Rogers, 
Sharpless, Stephen 
Van Law, Carlos 
Wenstrom, 
Wentworth, Henry 


Michigan 


Dunster, 
Goudie, James 
Ladd, David 
Lasier, 

Lawton, 
Whiting, Lowe 
Williams, Jr., 
Weed, Walter Harvey 


Minnesota 


Bowman, Frank 
Collins, 
Longyear Co., 
Rakowsky, Victor 


Missouri 


Conklin, 
Durward 
Cox, 

Kirby, 

Millar, 
Sansom, Frank 

Wheeler, 


Montana 


Bard, 
Barker-Wilson Co. 
deSallier, Rene 

Fields, 

Guy 

Rohn, Oscar 

Snyder, Blanchard 


Nevada 


Adamson, 
Carpenter, 
Duncan, Lindsay 
Dutton, Charles 
Fox, John 
Kennedy, 
Lakenan ,C. 
Libbey, 
McColloms Co., The 
Siebert, 

Starr, Charles 
Symmes, Whitman 
Turner, 
Updike, 


New Jersey 


Allen, Roy Hutchins 


Ely, 
Hooper, 


New Mexico 


Larsh, 
Randall, Walter 
Stramler, 
Swoyer, Will 
Worth, John 


New York 


gar, 
ark, Allan 
Arnold, 
Atwater, M., Jr. 
Bagge, 
Sydney 
Battery Engineering 

Co. 
Beatty, Chester 
Benedict, 
Barbour, 
Botsford, 
Bradley, 
Brodie, 
Buikley Norman 
Burdick, Charles 
Burrell, 
Canadian Ex- 

ploration Co., 
Channing, 
Church, John 
Clark, Dawes 
Clarke, Harry 
Clements, 
Constant 
Cox, 
Cranston, 
Dorr, 
Drew, 


Eurich, Ernst 
Farish, George 
Fearn, Percy 

Finch, 

Finlay, 

Florance Hampton 
France, 

Garrey, George 
Grugan, Justice 
Hamilton Hansell 
Hammond, John Hays 
Hassan, 
Hawxhurst, Robt., Jr. 
Henderson, 
Hendryx, 
Hunt, Robert Co. 
Huntoon, 
Johnson, E., Jr. 
Klepetko, Frank 


-Knapp, John 


Knox Allen 
Lunz, George 
Ledoux, 
Fevre, 
Leggett, 
Lewisohn, Julius 
Lindberg, 
Lindsley, Halstead 
Thayer 
Lloyd, 
Marsters, 
Mayer, 
McCune, Raymond 
McKinlay, Wm. 
Merry Chas., 
Millard, Alfred 
Minard, 
Mines Management Co. 
Motter, B., Jr. 
Neel, Carr 
Payne, 
Perry, 
Pierce, 
Plate, Robinson 
Poillon Poirer 
cketts 
Riordan, 
Rogers, 
Rogers, Alexander 
Rogers, 
Rolker, Charles 
Rothschild, 
Rowand, Lewis 
Schrotter, 
Sharpless, Fred 
pp, Maltby 
Burns 
Skinner, Edmond 
Spicer, 
Spilsbury, 
Sussman, 
Thayer, 
Thayer, Reginald Holden 
Thomas, 
Thomas, Kirb 
Thomson, 
Von Rosenberg, Leo 
Watson, 
Watson, William 
Webber, Morton 
Weeks, Frederic 
Weld, 
Westervelt, 
Wilkens, 
Wise, 
Worth, John 
Wright, 
Yeatman, Pope 


North Carolina 
Case, 

Pratt, Joseph Hyde 
Ohio 

Dunster, 
Tanner, Lee 
Oklahoma 


Everest, 
Fohs Gardner 
Rutledge, 


Oregon 

Bailey, Roderick 
ook, 

Melzer, Emil 

Swartley, Arthur 

Wilmot, 


Pennsylvania 


Ayres, 

Clapp, 

Conner, Eli 

Coxe Mining Laboratory 
Davies, 
Darlington, 
Demming, 

Doak, Samuel 

Bois, Mixer Armas 
Hunt, Robert Co. 
Hutchinson, Edward 
Kennedy, Julian 
Linton, Robert 

Ogden, John 

Sadtler, Samuel Son 
Sanders, Richard 
Scobey, Jesse 

Searle, Barry 

Smith, Richard 
Snelling, Walter 
Spurr, Edward 


South Dakota 


Clark, Allan 
Overpeck, Areli 


Tennessee 


Eaton, 
Southern Co. 
Torbert, Jas. 


Texas 


Adams, Arthur 
Bradley, H., Jr. 
Cameron, Geo. 
Camphuis 
Case, Walter 
Clifford, 
Coghill, Will 
Critchett Ferguson 
Hardy, Gordon 
Kinnon, Wm. 
Parker Parker 
Schmidt, Henry 
Seamon Assay Co., 


Utah 


Adkinson, Henry 
Bardwell, 
Bird-Cowan Co. 

Blood, George 

Clapp, Rolla 

Dubois, Mixer Armas 
Frank, Alfred 

General Engineering Co. 
Hendrickson, Wm. 
Jennings, 

Johnson, Maurice 
Kirk Leavell 

Krumb, Henry 
McCaskell, 
MacVichie, 

Moore, Charles 

Pembroke, Earl 
Sears, 

Tiernan, Austin 

Union Assay Office, Inc. 
Van Winkle, 
Wilson, George Benton 
Wilson, 

Zalinski, 

Virginia 

Doak, Samuel 
Holden, 


Washington 


Bellinger, H.C. 
Burbridge, Frederick 
Falkenburg Laucks 
Green Ulrich 

Hunt, Robert Co. 
Johns, Hen 

Keffer, Frederic 
Richards, 

Ross, Frank 
Wethered, Roy 


The 


Wisconsin 
Cheney, A., Jr. 


Holden, Edwin 
Royce, Stephen 


Wyoming 


Trumbull, 


ALASKA 


Hyder, Fred 
Smith, Dewitt 


PHILLIPINE ISLANDS 
Eye, Clyde Milton 


CANADA 


British Columbia 


Bonthrone Company 

Canadian Mining 
Co., 

Fowler, 

Johnson, E., Jr. 

Lachmund, Oscar 


Nova Scotia 
Graham, Stanley 
Jennison, 
Pickings, 
Stevens, Frank 


Ontario 


Canadian Mining Ex- 
ploration Co., 

Cohen, 

Dresser, John 

Guess Haultain 

Hunt, Robert Co. 

Kirby, 

Lamb, 

Loring, Frank 

McAllister, 

Smith Durkee Diamond 
Drilling Co., Ltd. 

Spearman, Charles 
hornhill, Bryant 

Tyrrell, 


MEXICO 
Allan, Fergus 
Anderson, 

Babb, 

Bagge, 

Bridger, 
Brinsmade, 
Camphuis Rives 
Church, John 

Comings, Geo, 
Crowell Brennon 
Estes, Frank 
Eveland, 

Grothe Carter 

Hunt, Robert Co. 
Mines Management Co. 
Nahl, 
Newcomb, 

Rose, Hugh 

Royer, 

Schmidt, Henry 
Stadelmann, 

Stevens, Blamey 

Tays, Eugene 
Thomas, 

Worth, John 


AFRICA 
Clennell, 


Richards, George 


AUSTRALIA 
Magnus, Benj. 


NEW ZEALAND 
Hollard, 


ASIA 

China 

Cole, 
Lonergan, 
Yung, 

India 

Macnutt, 


Japan 
Sakikawa, 


Korea 
Mills, Edwin 


Siberia 
Thorne, 


q 
= 
Dunster, 
Emmons, H., 2nd. 
azin, anz 
Chase, 
Chase, Edwin 
Milliken, 
Munroe, 
Pentland, 
Kenney, 
Kentucky 
Ernest 
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Arnold, Ralph France 


Carlyle, 


Hoover, 


Copeland, Durward 
Easley, Geo. 
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CENTRAL AMERICA Brazil 


Allen, Roscoe 
Chile 


Colombia 
Chede Davidson 


L’Engle, Fleming 
Marsters, 


Spilsbury, Persifor Adams, Klepetko, Frank 

Koch, Otto 


Venezuela 
Fulton, Chester 


Lamb, Mark 
Strauss, Lester 


ARRANGED ALPHABETICALLY 


Abadie, Emile R., Mining Engineer. Supervision. Management. Porterville, 
Tulare Co., Calif. Cable: Erabad. Code: 


Adams, Huntington, Mining Engineer. c/o Grace Co., Iquique, Chile. 

Adams, Arthur K., Mining Geologist. Examinations, Geological Mapping, 
Mining Litigation. Texas School Mines, Ft. Bliss, Paso, Texas. 

Adamson, G., Mining Engineer and Metallurgist. Winnemucca, Nevada. 

Addicks, Lawrence, Metallurgical Engineer. Douglas, Ariz. 

Adkinson, Henry M., Mining Engineer. Equitable Bldg., Denver, Colo., 
Newhouse Bldg., Salt Lake City, Utah. 

Walter H., Mining and Metallurgical Engineer. Wall Street, New 
York. 

Allan, Fergus L., Mining Engineer. Manager, The Mexico Mines Oro, 
Ltd., Oro, Estado Mexico, Mex. 

Allen Colburn, Mining Engineers. (Carl Allen; Lorimer Colburn—) 
Ideal Bldg., Denver, Colo. 

Allen, Roscoe F., Mining and Metallurgical Engineer. San Juancito, Hon- 
duras, 

Allen, Roy Hutchins, Mining Engineer. Examination and Management, 
Jamesburg, New Jersey. 

Alsdorf, C., Mining Engineer. 1207 3rd St., Los Angeles, Calif. Code: 

Anderson, P., Mining Engineer. Smelting, Rdf. and Mining 
tion Co. 1504 Hobart Building, Los Angeles, Calif. 

Anderson, Robert Hay, Consulting Mining Engineer. Apartado 866, Mexico 
City, Mexico. Cables: ‘‘Anderson, Mexico.” 

Anderson, Wellington J., Mining and Consulting Engineer. 319 Roanoke 
Street, San Francisco, Calif. 

Apgar, Frederick W., Mining Geologist. Microscopic Investigation Ores, 
Examination Mines. Canonbury Road, Jamaica, I., 

Argall, Philip Sons, Philip Argall, Argall, George 
and Metallurgical Engineers. Mine Examinations, Ore Testing, Mill Designs. 
First National Bank Building, Denver. Cable: 

Arizona Engineering Co., Engineers. Examinations, Reports and Management 
Mining Properties. Kingman, Ariz. 


Arnold, Ralph, Consulting Geologist and Petroleum Engineer. Union Oil 
Building, Los Angeles, Calif. 115 Broadway, New York City. No. London 
Wall Building, London, Cable: 


Astley, W., Mining Engineer. c/o The Bank Montreal, Threadneedle 
Street, London, C., England. Code: 


Atwater, M., Jr., Consulting Mining Engineer with Ladenburg, Thalman 
Co., Bankers, Broad Street, New York. 


Ayres, S., Mining and Mech. Consultation, Examination, Reports. 
Many years experience Manager Iron and Coal Mines. Hazelton, Penn. 


Babb, Percy Andrus, Mining and Metallurgical Engineer. Cia 


Baggaley, Ralph, Pittsburgh, Pa. Slag Power Generators and Hot-Blast. 
Fume Prevention. Smelting Pyritic Conversion, etc. 


Bagge, O., Consulting Mining Engineer. Cedar St., New York City. 
Baca, Chih., Mexico. All Codes. Cable: 
Roderick H., Consulting and Operating Engineer. Pass, 
regon. 


Ball, Sydney H., Mining Geologist. Broadway, New York City. Cable 
Address: 


Bancroft, Howland, Consulting Mining Suite 730 Symes Building, 
Denver, Colorado. Cable: Code: 


Barbour, Percy E., Engineer. 10th Ave. 36th St., New York City. 
Bard, C., Mining Geologist. P.O. Box 267, Butte, Mont. 


Bardwell, F., (Successor Bettles Bardwell), Custom Assayer and Chem- 
ist. 158 South West Temple St., Salt Lake City, Utah. 


Barke, C., Mining Engineer. United States Smelting, Refining and Mining 
Exploration Company. 908 Story Building, Los Angeles, Calif. 

Barker-Wilson Co., Mining Engineers. United States Mineral Surveyors, 
Butte, Mont. 


Battery Engineering Construction Co., Lowell Brown, Pres. Shaft 
Sinking and Underground Mine Contracting. Battery Place, New York. 


Beatty, Chester, Consulting Mining Engineer. Broad St., New York, 
No. London Wall Building, London, Cable: 
Code: Bedford-McNeill. 

Bell, Charles N., Mining Engineer, Smuggler-Union Mining Co., Telluride, Colo. 
945 Equitable Bldg., Denver, Colo. 

Bellinger, C., Metallurgical Engineer. Spokane, Wash. 

Benedict, William L., Mining Engineer. Cedar St., New York. 


Bird-Cowan Cowan, Manager. Custom Assayers and Chemists. 
160 Temple, Salt Lake City, Utah. 


Blood, George D., Mining Engineer. 1021 Kearns Bldg., Salt Lake City, Utah. 

Bond, Josiah, Examinations and Supervision Development Arizona and 
Sonoro, Alto, Arizona. 

Bonthrone Company, Mining Engineers. Bank Hamilton Bldg., Van- 
couver, C., Canada. 

Botsford, W., Mining Engineer and Geologist. Springville, 

John M., Mining Geologist. Howard Canfield Bldg., Santa Barbara, 

alif. 


Bowman, Frank A., Mining Engineer. Gilbert, Minn. 


Bradley, H., Jr., Consulting Mechanical Eng. Specialty: Design Mining 
and Milling Plants. Equipment Reports. 1700 Rampart St., Paso, Texas. 

Bradley, Fred W., Mining Engineer. Crocker Building, San Francisco. Cable 
Address: San Fiancisco. Code: 

Bradley, H., Consulting Mining Engineer. 115 Broadway, New York 
City. Cable Address: Code: 

Bretherton, E., Consulting Mining Engineer. experience, Metal- 
lurgist and Mine Manager. Specialty: Complex Ores. Mills Bldg., San 
Francisco, Calif. 

Bridger, Geo. F., Metallurgist, Specialty: Milling and Cyaniding Gold and Silver 
Ores. Care Cia Real del Monte, Pachuca, Pachuca Hgo, Mexico. 

Brinsmade, B., (E.M., Lehigh Con. Engineer. Specialties: Mining, Met- 
allurgy, Economic Geology. Code: Pensador Mex Puebla, Mex. 

Brockunier, H., Mining Engineer. Nevada City, Calif. 

Brodie, Walter M., Mining Engineer and Metallurgist. care Batopilas Min- 
ing Co., Broad Street, New York. 

Bulkley Norman, Consulting Mechanical and Electrical Engineer. Mining 
work specialty. 120 Broadway, New York. 

Frederick, Mining Engineer. 1119 Paulsen Building, Spokane, 

ash. 


Burch, Caetani Hershey. Albert Gelasio Caetani. Oscar Her- 
shey. Mining, Metallurgy and Mining Geology. Crocker Bldg., San 
cisco, Calif. Cable Address: San Francisco. Codes: 
Moreing Neal. 

Burch, Kenyon, Mechanical and Metallurgical Engineer. Care 
tion Consolidated Copper Co., Miami, Gila County, Arizona. 

Burdick, Charles A., Mining Engineer. Broadway, New York. Phone 
Rector 3536. 

Burlingame Co., E., Est. 1866, Assayers and Chemists. Bullion Dealers, 
Ore Shippers Agent, Ore Testing. 1736 Lawrence St., Denver, Colo. 

Burrall, Fred’k P., Mining Engineer. 264 Riverside Drive, New York. 

Burton, Howard E., Assayer and Chemist. 605 Harrison Ave., Leadville, Colo. 
Specimen prices: Gold, 50c.; Gold and Silver, Gold ,Silver and Lead, 
$1; Gold, Silver and Copper, $1.50. Reference: Carbonate Nat. Bank 


Cameron, Geo. W., Assayer and Chemist. Representatives for shippers,o the 
Paso Smelter. 205 San Francisco St. Box 489, Paso, Texas. 


Camphuis Rives, Mining Engineering, Reports, Management. Representing 
Mine Mill Co’s,Customs Brokers, Mills Bldg., Paso, Tex., and Juarez, Mex. 
Cable: Code: Bedford-McNeill. 


Canadian Mining Exploration Co., Ltd., William Wallace Mein, Consult- 
ing Engineer, Mining Properties Purchased Financed. Exchange Place, 
New York. Cable: New York. 

Carlyle, J., Metallurgist, Specialty: Ores Copper. Care Sissert Mining 
Co., Ltd., Pinner’s Hall, Old Broad St., London, 

Carpenter, Alvin B., Mining Engineer. Examinations. Consultation. Su- 
pervision Mines. 612 California Bldg., Los Angeles, Calif. 

Carpenter, E., Mining and Metallurgical Engineer. Wonder, Nevada. 

Carpenter, B., Mining Engineer, Examination and Consultation. 810 Flat- 
iron Bldg., San Francisco, Calif. 

Walter H., Mining Engineer. Box 832. 512 Trust Building, Paso, 

Case, Benjamin H., Mining and Civil Engineer. Examination Southern 
Mines, Mineral and Water-Power Properties. Edgehill Ave., Asheville, 

Cazin, Franz, Mechanical Engineer. Design and Construction Metallurgical 
Plants. 2150 Lafayette St., Denver, Colo. 

Chance, Co., Coal and Iron. Consulting Engineers, Drexel Building, 
Philadelphia, Penn. 

Channing, Parke, Consulting Engineer. Broadway, New York. 

Chase, Charles A., Mining Engineer. 734 First National Bank Bldg., Denver, 
Colo. Liberty Bell Co., Telluride, Colo. 

Chase, Edwin E., Mining Engineer. 1450 Williams St., Denver, Colo. 

Chede Davidson, Consulting Mining Examinations and Reports. 
Representation Foreign Mining Companies. Cable: 
Colombia. Codes: Bedford-MeNeill, Liebers, 5th. 


Chedsey, Wm. R., Mining Engineer. Specialty: The Examination and Equip- 
ment Mines. Care Colorado School Mines, Golden, Colo. 

Cheney, A., Jr., Mining Geologist, Magnetic Surveys, Direction Explora- 
tion and Reports Iron-Ore Lands. Butler St., Madison, Wis. 

Church, John A., Mining Engincer. William St., New York. 

Church, John L., Mining Engineer. Apartado 125, Chihuahua, Mexico. 

Clark, Allan J., Metallurgical Engineer. Care Homestake Mining Co., Lead, 
South Dakota and Cotton Exchange, New York. 

Clark, Baylies C., Mining and Mechanical Engineer. Sutter Creek, Calif. Cable 
Address: Code: 

Clark, Dawes, Mining and Efficiency Engineer. Mining 
Economy. With Rowland Cox and Staff. 120 Broadway, New York. 

Clarke Shipp, Consulting, Mining, Metallurgical Engineers and Timberland 
Factors. Examinations and Commercial Reports. Rector St., New York. 
Cable Address: 


Clapp, G., Chief Geologist, Associated Geological Engineers. Reports 
Oil, Gas and Mineral Properties. 331-4th Ave., Pittsburgh, Pa. 
Rolla Consulting Engineer, 1200 Westminster Bldg., Chicago. 605 
ewhouse Bldg., Salt Lake City. 
Clements, Morgan, Mining Engineer and Geologist. Broad New 
York. Code: Bedford-McNeill. 
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Clennell, A., Mining Engineer. Elizabethville, Congo Belge, Africa. Code: 
MeNeill 1908. 


Clevenger, Howell, Metallurgical Engineer. 381 Hawthorne Ave., Palo 
Alto, Calif. Code: 


Clifford, James O., Consulting Mining Bldg., Paso, Texas. 
Codes: Bedford-MeNeill, Western Union. 

Cobb, Wm. Lewis, Mining Engineer. Sausalito, Calif. 

Coghill, Will H., Ore Testing Laboratory, 3705 Hueco St., Paso, Texas. 

Cohen, Louis, Mining and Metailurgical Engineer. 229 First National Bank 
Building, Denver, Colo. 

Cohen, Samuel W., Consulting Mining Engineer. Dominion Express Bldg., 
Montreal. General Manager Crown Reserve Mining Co., Ltd., Cobalt, Can. 

Cole, David, Specialist Ore Concentration, Mining Mechanism and Property 
Management Morenci, Arizona. Code: 

Colbath, S., Mining and Cyanide Engineer. 526 Gramercy Place, Los 
Angeles, Calif. 

Cole, L., Mining Engineer. Examinations Eastern Asia, Shanghai, China. 
Cable Address: 

Collins, Edgar A., Mining Engineer, General Superintend2nt. Commonwealth 
Co., Pearce, Ariz. 

Collins, Edwin James, Mining Engineer and Mining Geologist. Examinations 
and Management. Torrey Bldg., Duluth, Minn. 

Collins, George E., Mining Engineer. Mine Examinations and Management. 
420 Boston Building, Denver, Colo. Cable Address: Denver. 
Colvocoresses, George M., Mining Engineer. General Manager Consolidated 

Arizona Smelting Co., Humboldt, Ariz. 

Comings, Geo. R., Mining Fngineer. Apartado 126. Oaxaca, Oax., Mexico. 

Conklin, R., Mining and Electrical Engineer, Joplin, Mo. 

Conner, Eli T., 1315 Stephen Girard Bldg., Philadelphia, Penn. 

Constant Co., L., Mining, Metallurgical and Chemical Engineers, New 
New York, 

Cook, Fred’k S., Mining Engineer, Consultation, Examination and Manage- 
ment. 1001 Northwestern Bank Bldg., Portland, Ore. 

Cooper, H:, Mining Manager the Skidoo Mines, Skidoo, Calif. 
Examinations, Equipment and anagement Mines. Code. 

Copeland, Durward, Metallurgical Engineer. Missouri Schoel Mines, Rolla, 
Mo., and Llallagua, Bolivia, So. America. 

Couldrey, Paul S., Mining Engineer, General Mining Superintendent Cerro 
Pasco Mining Co. Pasco, Peru, South America. 

Cox, H., Mining—Geology. Missouri and Wisconsin Lead and Zine 
Specialty. Missouri School Mines and Metallurgy. Rolla, Mo. 

Cox, Rowland and Staff, Consulting Specialists. Management, Operation 
and Examination Mines and Mills. 120 Broadway, New York, 

Coxe Mining Laboratory, Lehigh University, South Bethlehem, Pa. Assays, 
Analyses and Concentration Tests Ores and Coals. 

Cranston, Robert E., Mining Engineer. 437 Holbrook Bldg., San Francisco. 
St., New York. Cable Address: Code: 1908. 

Critchett Ferguson, Assayers and Chemists. Agents for Ore Shippers. 
Umpire and Control and Specialty. Paso, Tex. 

Crosby, O., Consulting Geologist. Mining Properties, Engineering Works, 
Water Supplies, etc. 491 Boylston St., Boston, Mass. 

Crowell Brennon, Cliff Ciowell. John Brennon. Mining Engincers. 
Calle 170, Monterrey, L., Mexico. 110 South Street, West Lafay- 
ette, Ind. 

Cunningham, George, Mining Engineer. 136 So. Oxford St., Los Angeles, 
Calif. Specialty: Alaska Examinations. 


Darlington,Wayne, North 23rd St., Philadelphia, Penn. Consulting Mining 
Engineer and Metallurgist. 

Davies, Ellsworth, 116 Adams Ave., Room Scranton, Penn. Consulting 

Mining Engineer, Geologist; Examination and Reporting Coal Lands Specialty. 

Demming, Henry C., Mining Engineer, Geologist, Mineralogist and Chemist. 
Offices and Laboratory 15-17 Third St., Harrisburg, Penn., 

Dennis, Clifford G., Mining Engineer. Crocker Bldg., San Francisco, Calif. 
Cable: Code: 

deSallier, Rene, Mining Engineer. Basin, Mont. 

Dickman, N., Mining Engineer. Dickman Mackenzie. 1010 Mallers 
Building, South Wabash Ave., Chicago, 
Code, also care Robert Hunt Co. 

Keedy, Metallurcists and Consulting Engineers. Beacon St., Boston, 

ass. 

Doak, Samuel E., Mining Engineer. Front St., Philadelphia, Penn. and 
Glen Wilton, Va. 

Dorr, John N., Metallurgical Engineer. 730-5 First National Bank Bldg., 
Denver. Church St., New York. Cable Address: Denver and 
New York. Codes: Bedford-McNeill and Western Union. 

Draper Gross, Marshall Draper, John Gross, Mining and Metallurgical 
Engineers. 709 Equitable Building, Denver, Colo. Code: 

Dresser, John A., Mining Geologist. Manager, Lands Dept., Ry., 
Sault Ste. Marie, Canada. 

Drew, V., M., with Cerro Pasco and Morococha Mining Companies. 
Room floor, Broad St., New York. 

DuBois, Mixer Armas, Mining Engineers, 302 Harrison Bldg., 
Philadelphia, Penn. Salt City and Paris, France. 

Edw. L., Mining Engineer, Room D-15, Exchange Bldg., 
New York. Cable Address: New York. Code. 

Duncan, Lindsay, Mechanical Engineer. Nevada Consolidated Copper Co., 
McGill, Nevada. 

Dunning, Charles H., Mining Engineer. Prescott, Arizona. 

Dunster, Carl B., Mining Engineer, Pine St., New York Marquette, 
Mich. Cabie: Breitanco, Codes. 

Dutton, Charles E., Mining Engineer. Box 104, Goldfield, Nevada. 

Dwight, Arthur S., Mining Engineer and Metallurgist. Broadway, New 
York. Cable Address: New York. Code. 


Easley, Geo. A., E., Olla Oro Gold Mining Co., Paz, Bolivia, 
South America. Cable Address: Paz. 
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Easton, Stanly A., Mining Engineer. Manager Bunker Hill Sullivan 
Mining Concentrating Company, Kellogg, Idaho. 


Eaton, R., Mining Engineer. Greenville, Tenn. 

Eckel, Edwin C., Mining Geologist. 1030 Munsey Building, Washington, 

Ely, E., Dover Laboratory Assayer, Chemist, Dover, 

Emery, B., Mining Engineer. Management and Equipment Mines, Mes- 
sina, Northern Transvaal, Africa. Cable ‘‘Abemery.” 

Emmons, H., 2nd, Mining Rector St., New York. 

Estes, Frank M., Mining Engineer. Manager Creston-Colorada Co., Torres, 
Sonora, Mexico. 

Eurich Knapp, Ernst Eurich, John Knapp. Metallurgical Engineers. 
William St., New York. 

Evans, B., Mining Engineer, with Pellas Co., Address Libertad 
Chontales, Nicaragua, 

Eveland, J., Mining Engineer. Compania Santa Gertrudis, Pachuca, 
Hidalgo, Mexico. 

Everest, A., Mining Engineer. Engineer and Geologist; Colgate, Oklahoma 
and 511 10, Oklahoma City, Okla. 


Eye, Clyde Milton, Mining and Metallurgical Engineer. Supt. Benguet Con- 

solidated Mining Co., Baguio, Benguet Province, 

Falkenburg Laucks, Chemists, Metallurgists. Mill Tests Ore 
Carload Lots. Smelter Checking. Yesler Way, Seattle, Wash. 

Farish, George E., Mining Engincer. Broad Street, New York. Cable: 
Code: 

Farish, John B., Mining Engineer. Broad St., New York and 315 Colorado 
Bldg., Denver, Colo. Cable Address: 

Farrell, H., M., Practical Geologist. _Development Work, Examination 
Prospects, 714 Beverly Drive, Beverly Hills, Calif. 

Fearn, Percy L., Consulting Mining Engineer. Battery Place, New York. 

Ferrier, F., Consulting Mining Engineer and Geologist. 204 Lumsden Build- 
ing, Toronto, Ont. 

Fields, John D., Mining Engineer. Designing and Constructing Copper Leach- 
ing Specialty. Maxville, Mont. 

Finch, John Wellington, Geologist and Engineer Mines. Broadway, New 
York, 730 Symes Bldg., Denver, Colo. 

Finlay, R., Mining Engineer. Room 802, William Street, New York. 

Fishback, Martin, Mining Engineer. Calif. Cable: 
Codes: Western Union and 

Fletcher, R., Mining Engineer. .781 Flood Building, San Francisco, Calif. 

Florance Hampton, Esdaile Florance, M., Wm. Huntley Hampton, 


E., M., Mining and Consulting Engineers. Power, Electric Furnaces. 
Broad St., New York. Cable Address: New York. 

Fohs Gardner, Consulting Oil Geologists. 212-213 Clinton Bldg. Tulsa, 
Oklahoma. 

Folsom, M., Mining Stanford University, Calif. 

Forbes, H., Chief Construction Engineer, Chile Exploration Co., Chuquica- 
mata, (via Antofogasta) Chile, South America. 

Fowler, Samuel S., Mining Engineer and Metallurgist. Nelson, 
Columbia. 

Fox, John M., Mining Engineer. Mine Examination and Management, Tono- 
pah, Nevada. 

France, H., Mining Engineer. Broadway, New York. Usual Codes. 

Frank, Alfred, Mining Engineer. 1121 Newhouse Bldg., Salt Lake City, Utah. 

Free, E., Geologist and Chemical Engineer. Specialist Potash and Other 
Salines. 1105 Madison Avenue, Baltimore, Md. 

Frost, Oscar J., Assayer. 420 18th St., Denver, Colo. 

Fuller, John T., Mining Engineer. Consulting Engineer State Department 
Mines. Box 393, Little Rock, Ark. 

Fulton, Chester A., Mining Engineer. Care Mina Increible, Callao, 
Yuruari, Venezuela, via Trinidad. 


Garrey, George H., Consulting Mining Geologist and Engineer. Appraisal 
the Possibilities Mines, Outlining Development Work for Mines Detailed. 
Surface and Underground Geologic Mine Maps. Cable Address: 
Code: Bedford-MeNeill, 115 Broadway, New York. Telephone Rector 3222, 

Garvin, J., Engineer. Management gold mines specialty. 
Arvada, Colo. 

General Engineering Co., Consulting and Contracting Engineers. Complete 
Ore Testing Plant. Engineers Contractors for All Classes Reduction 
Plants. The 3rd edition our Ore Testing Bulletin now ready for mailing. 
shall pleased send upon request. Salt Lake City, Utah. 
Callow, Pres. 

Gibbons, Charles A., Jr., Mining Engineer, Supt. Mines, Central Chile 
Copper Co. Panulcille, Coquimbo, Chile. 

Gibson, Walter L., Control and Umpire Assays, Ore Shippers’ Agent. Analysis 
and Working Tests, etc. 824 Washington St., Oakland, Calif 

Goudie, James H., Consulting Engineer. Newberry, Mich. 

Graham, Stanley N., Mining Engineer. Nova Scotia Technical College, Hali- 
fax, S., Canada. 

Grant, Wilbur H., Geologic and Mining Engineer. Code: 
437 Holbrook Bldg., San Francisco, Calif. 

Ulrich. Hydraulic Mining Engineers. 404 Mutual Life Bldg., Seattle, 
Wash. 

Grothe Carter, Cyanide Engineers. Patented Systems Pulp Agitation. 
Latest Improvements. San Augustin No. 53. Box 2554, Mexico, 

Greenidge, M., Mining Engineer. Box 364, Douglas, Ariz. 

Grugan, Justice, Mining Engineer. Manager Northern Co. Edwards 
St. Lawrence Co., New York. 

Grunsky, E., Jr., Mining Engineer. American Engineering Corporation, 
Post St., San Francisco, Calif. 

Guess Haultain, Mining and Metallurgical Engineers. 174 College St., Tor- 
onto, Ont. Specialize Ore Dressing and Pyritic Smelting, Working Tests. 


Hager, T., Mining Engineer. 517 St. Andrews Place, Los Angeles, Calif. 
Haglund, G., Consulting Mining and Metallurgical Engineer. Specialty: Copper 
Nickel, Cobalt, Smelting, Refining and Leaching. Grycksbo, Sweden. 
Hamilton, M., Mctallurgist. Specialty: Cyaniding and Silver Ores. 
Room 908, 625 St., San Francisco, Cal. 
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Hamilton Hansell. Hamilton. Hansell. Mining Engineers. 
Whitehall Bldg. Cable: New York. 

Hammond, John Hays, Consulting Engineer. 120 Broadway, New York. Code: 

Hanks, Abbot A., Control and Umpire Assays, Ore Shippers’ Agent, Analyses 
Ores, Minerals, Etc. 630 Sacramento St., San Francisco, Calif. 

Hardy, Gordon, Mining Engineer. 312 City National Bank Bldg., Paso, 
Texas. 

Hartley, Carney, E., Placer Mining. Examination and Equipment. Spec- 
ialty: Fine Gold and Black Sand. 316 Colorado Bldg., Denver, Colo. 

Harvey, H., Mining and Consulting Engineer. Galt, Calif. 

Hassan, A., Mining Geologist and Consulting Engineer. Examination, 
Management and Operation Mines. Waldorf Court, Brooklyn, 
Any Code. Cable: 

Hatcher Carpenter, (M.M.) Mining Engineers. Assayers. Mineral 
Surveyors. Opp. Santa Rita Hotel, Tucson, Ariz. 

Edwin N., Metallurgical and Mining Engineer. Boston Bldg., Den- 
ver, Colo. 

Hawxhurst, Robert, Jr., Mining Engineer, care International Banking Cor- 
poration, Wall St., New York. 

Haynes, Justin H., Metallurgical Engineer. 319 Boston Bldg., Denver, Colo. 

Henderson, P., Mining Engineer. Broadway, New York. 

Hendrickson, H., Mining Engineer. Manager Horn Silver Mining Co., 
Frisco, Utah. 

Hendryx, Wilbur A., Metallurgist. and Gen. Mgr. Hendryx Cyanide 
Machy. Co., 107-109 William St., New York. Cable: 

Hills Willis, Victor Hills. Frank Willis. Mining Denver, 
Colo., and Cripple Creek, Colo. Cable Address: 

Hodges, W., Mining and Metallurgical Engineer. 109 Kingsley 
Drive, Los Angeles, Calif. 

Hoffmann, Ross B., Mining Engineer. 228 Perry Street, Oakland, Calif. Cable 
Address: 

Hofstrand, B., Mining Verscd Flotation and Hydro-Metal- 
lurgy. Development Ore Treatments. Mill Designing, Construction and 
Operation. Examinations and Reports. Wallace, Idaho. 

Hohl, J., Consulting Engineer Hydraulic and Dredge Mining. 525 Market 
St., San Francisco, Calif. 

Holden, Edwin C., Consulting Mining Engineer. Madison, Wis. Code: Bed- 

J., Mining Geologist. Virginia Polytechnic Institute, 

irginia. 

Holland, Chas. H., Metallurgist, Analytical Chemist. Examinations and Super- 
intendence Properties. Box 415, Auckland. New Zealand. Cable 
Address: Auckland. Usual Codes. 

Holland, S., Mining Engineer and Metallurgist. Examinations and Re- 
ports. Hellman Bldg., Los Angeles, Calif. Cable: 

Hollis, L., Consulting Minng and Metallurgist. 1025 Peoples Gas 
Bldg., 

Hooper, H., Graphite Mining and Refining Specialty. Somerviile, 

Hoover, Theodore J., Mining Engineer. London Walt Bldg., London, 

Arthur W., Assayer and Chemist, Agent for Ore Shippers. Douglas, 

riz. 

Hunt Co., Robert W., Engineers. Bureau Inspection, Tests and Consulta- 
tion. Investigations and Reports Mining Properties and Processes. Chem- 
ical Analyses. 2200 Insurance Exchange Building, Chicago; West St., New 
York Monongahela Bank Bldg., Pittsburgh; 1445 Syndicate Trust Bldg., St. 
Louis; Norfolk House, Lawrence Pountney Hill, C., London; 905 McGill 
Bldg., Montreal; 251 Kearney St., San Francisco; 1314 Traders’ Bank Bldg., 
Toronto; Avenido No. 20, Mexico City; 322 White Bldg., Seattle. 

Huntoon, Louis D., Mining Engineer. 115 Broadway, New York 

Hutchins, P., Consulting Mining Engineer. 341 Salisbury House, C., 
London. Cable: 

Hutchinson, Edw’d S., Consulting, Civil and Mining Engineer. Coal. New- 
town, Penn. 

Hutchinson, Spencer, Mining Engineer, Congress St., Boston, Mass. 

Hutton, Gerald H., Mechanical and Dredging Engineer. Union Construction 
Co., Locomobile Power Plant Installations. 604 Mission St., San Francisco. 

Hyde, James M., Mining Engineer. Treatment Difficult Ores. American 
Agent Murex Process. Cable: 610 Mills Bldg., San Francisco, 
Calif. Codes: Broomhall, 

Hyder, Frederick B., M., Mining Geology—Cyanidation—Examinations. 
Geologist. Alaska Gastineau Mining Co., Juneau, Alaska. 


Indiana Laboratories Co., The. Will Represent you Weighing, Sampling 
and Assaying Car Lots Chicago Switching District. Hammond, Indiana. 
Innes, Murray, Mining Engineer. Oceanic Quicksilver Mine, Cambria, Calif. 


Irving, John Duer, Mining Geologist. Drawer Yale Station, New Haven, 
Conn. Code: 


James Co., Geo. A., Assayers, Chemists and Cement Testers. 28-32 Belden 
Place, (off Bush, near Kearney), San Francisco, Calif. 

Jenks, H., Consulting Mining Engineer. 523 McPhee Bldg., Denver, Colo. 
Cable Address: Denver. Codes: Moreing Neal. 

Jennison, F., Ma. Eng., Mining Engineer and Economic Geologist. Truro, 
Nova Scotia, Canada. 

Jennings, P., Mining Engineer. Box 841, Salt Lake City, Utah. Cable 
Salt Lake. Code: 

Johnson, E., Jr., Consulting Engineer and Metallurgist. Associated with 
Sanderson Porter. William Street, New York, Nevada Bank Bldg., 
San Francisco, Calif.; Drake Block, Victoria, 

Maurice M., Mining Engineer. 1008 Newhouse Bldg., Salt Lake City, 

tah. 

Jones, Colcock, Mining Engineer. 605 Van Nuys Bldg., Los Angeles, 
Calif. Code: 

Joralemon, Ira B., Mining Geologist. Calumet and Arizona Mining Co., War- 
ren, Ariz. 


Keffer and Johns, Mining Engineers, Examinations, Reports and Management 
Mining Properties, 214 Hutton Bldg., Spokane, Wash. Codes: Bedford- 
Moreing Neal. 


Buying-THE ENGINEERING MINING JOURNAL-Section 


Kennedy, C., Scout Mining Engineer. Field Geologist and 
Manhattan, Nevada. 

Kennedy, Julian, Engineer. The Bessemer Building, Sixth Street and Du- 
quesne Way, Pittsburgh, Penn. Cable Address: Pittsburgh. 

Kenney, S., Metallurgy Gold, Silver and Copper. Box 3541, Johannes- 
burg, So. Africa. Code: 

King, Frederick Gilberts, Consulting Mining and Operating Engineer. 205 
Sharon Bldg., San Francis co, Calif. 


Kinnon, Wm. H., Mining Engineer and Metallurgist. 307 San Francisco St., 


Paso, Texas. 


Kinzie, Robert A., Mining Engineer. National Bank Bldg., San Fran- 
cisco, Calif. 


Kirby, G., Manager Dominion Reduction Co., Ltd., Co- 
balt, Ont. 


Kirby, Edmund B., Mining and Metallurgical Engineer. 918 Security Build- 
ing, St. Louis, Mo. 


Kirk Leavell, Consulting Engineers. Examination, Management and Opera- 
tion Mines. Design Mine and Mill Equipment. Newhouse Building, 
Salt Lake City, Utah. 


Klepetko, Frank, Mining and Metallurgical Engineer. Maiden Lane, New 
York; and Apartado 708, Lima, Peru. 


Koch, Otto, F., Supt. Smelting and Melting Plants. Chile Exploration 
Co., Chuquicamata via Antofogasta, Chile, So. America. 


Knox Allen, Henry Knox. John Allen. Mining and Metallurgical 
Engineers. Beaver St., New York. Cable Address: New York. 


Krumb, Henry, Mining Engineer. Felt Building, Salt Lake City, Utah. 
Kunz, George F., Gem Expert. Care Tiffany Co., 401 Fifth Ave., New 


York. 


Kyle, D., Assayer and Chemist. Mail samples get prompt attention. 
Tests all kinds. Box 626, Leadville, Colo. Telephone, 22. 


Labarthe, Jules, Metallurgical Engineer. 1015 Hobart Building, San Fran- 
cisco, Calif. 
Lachmund, Oscar, Mining Engineer and Metallurgist. General Manager 
British Columbia Copper Co., Greenwood, 


Ladd, David H., Mining and Metallurgical Engineer. Houghton, Mich. Cable: 
—“DAHLADD,” Houghton. Code: and 1908. 


Lakenan, B., Mining Engineer. McGill, Nevada. 
Lamb, Mark R., Equipper. Manager, Allis-Chalmers Co., Santiago, Chile. 


Lamb, B., Mining Engineer. Traders’ Bank Building, Toronto, Canada. 
Cable, Code: (Both Eds.) 


Larsh, Paul A., Consulting Mining Engineer and Mine Manager. Practice 
Limited New Mexico. Offices: Albuquerque, Silver City, 


Lasier, Frederick G., Mining Engineer. Birmingham, Michigan. 
Latham, B., Mining Geologist and Engineer. Petroleum Exploration and De- 
velopment. Con. Geologist Ry., Co., Box 53, Taft, Calif. 
Lawton, Nathan O., Mining Engineer. Mine Examinations and Management. 
years Mining Iron, Copper, Pyrites, Vein and Disseminated Ore Deposits. 
Code: Address: Lawton, Michigan. 

Lavagnino, G., E., Box 1248, Salt Lake City, Utah. 593 East Calif. St., 
Pasadena, Calif. 

L’Engle, Fleming, Mining Engineer. San Mateo, Costa Cable 
Address: Codes: 1908 Edition. 

Ledoux, Albert R., Expert Mining, Engineering, Metallurgy and Chemistry. 
John Street, New York. 

Fevre, S., Consulting Mining Engineer. Magnetic Iron Ore, Witherbee Sher- 
man Co., Testing Laboratory Available. Forest Glen, Ulster Co., 

Thomas H., Consulting Engineer. 149 Broadway, New York. Cables: 

Leonard Root, Assayers and Metallurgical Chemists. Umpire and Control 
Assays Specialty. 1744 Broadway, Denver, Colo. 

Lewisohn, Julius A., Mining Engineer. Broadway, New York. 

Libbey and Updike, Mining and Civil Engineers. Reno, Nevada. 

Lindberg, Carl O., Mining Engineer (with Rowland Cox), Mines Examined 
and Reported Upon. 506 Union League Bldg., Los Angeles, Calif. 

Lindsley, Halstead, Mining Engineer. Broadway, New York. 

Lindsley, Thayer, Mining Engineer. Beaver St., New York. 

Linton, Robert, Mining Engineer. Trust and Savings Bldg., Los- Angeles, 
Calif. 525 Penn Ave., Pittsburgh, Penn. Code: Bedford-MeNeill. 


Lloyd, L., Metallurgical Engineer. Specialty: Pyrometallurgy Copper 
and Associated Metals. Broadway, New York. Cable Address: 
New Codes: Bedford and Miners’ Smelters. 

Lonergan, Jay, Mining Engineer. Peking, China. Cable Address: 
Code: Moreing Neal. 

Longyear Co., J., Exploring Engineers and Geologists. Diamond Drill 
Contractors. Manufacturers Diamond Drills and Supplies. General 
Office, 710-722 Security Bank Bldg., Minneapolis, Minn. able Address: 
Minneapolis. Code: 


Loring, Frank C., Mining Engineer. Toronto, Ontario. 


MacBoyle, Errol, Mining Engineer and Geologist. 1022 Crocker Building, 
San Francisco. Cable Address: ‘‘MacBoyle,” San Francisco. Usual Codes. 

MacDonald, Jesse Juan, Ore Dressing Expert. Consulting Engineer. C/o 
Ray Co., Hayden, Ariz. 

MacDonald, B., Mining and Metallurgical Engineer. Specialty: Design and 
Construction Cyanide Plants. 533-4 Hellman Bldg., Los Angeles, Calif. 

Mackey, W., Mining Engineer. Smuggler, Colo. 

D., Mining Engineer. 507 Newhouse Bldg., Salt Lake City, Utah. 

McAllister, E., Consulting Engineer. Wall St., New York. King 
Street, West, Toronto, Canada. 

McCaskell, A., Mining Engineer. 209 Felt Bldg., Salt Lake City, Utah. 

McColloms Co., The, Assayers, Mining Chemists and Engineers. 
McColloms, Examination Mines and Prospects. Box 847, Reno, Nev. 

McCune, Raymond, Mining Engineer. New York. Whitehall Building. Lima, 
Peru. South America. Cable: Code: Western Union. 

K., Consulting Mining Engineer. 1218 Foster Bldg., Denver, 

McKinlay, William B., Mining Engineer. Rooms 1214-1215, William St., 

New York. Code: 
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Macnutt, H., Mining Engineer. Resident Manager, Mines, Ltd., 
Namtu, Northern Shan States, Burma, India. 


Magnus, Benj., Consulting Engineer. General Manager Mt. Morgan Gold 
Mine, Sydney, Australia. Cable: Sydney. 


Mann, William Seward, Mining and Metallurgical Engineer. Technical Man- 
ager Viking Mining Association, Ltd., Cisco, Placer Co., 

Marsters, F., Mining Geologist. Substation 84, C., and San Juancito, 
Honduras, C.A., Ten years’ experience South Central America. 

Mayer, Lucius W., Consulting Engineer. Wall St., New York. 


Meade, Richard K., Chemical Engineer. Specialty: Pulverized Fuel and Nodu- 
lizing Ores. 202 No. St., Baltimore, Md. 


Melzer, Emil, Consulting Mining Engineer and Metallurgist. Baker, Oregon. 
Code. 


Merrill, Charles W., Metallurgist. 121 Second St., San Francisco. Cable: 
Codes Bedford-McNeill and Moreing Neal. 


Merrill Metallurgical Co., Engineers. 121 Second St., San Francisco, Cable: 
Usual Codes. 


Merry, Chas., Mining Engineer. Kenmore Place, Brooklyn, 


Millar, Howard A., Consulting Mining Engineer. Third National Bank Bldg., 
St. Louis, Mo. 


Millard, Alfred., Consulting Engineer. Pine St., City. 


Miller, Hugo W., Mining Engineer and Assayer. Mine Examinations, Ores and 
Bullion Bought. Nogales, Atiz. 


Co., Wm. Miller, Mgr., Assayers, Chemists and Metallurgists, 
532 Commercial St., San Francisco. 


Milliken, William B., Mining Engineer and Metallurgist. 418 McPhee Build- 
ing, Denver, Colorado. 


Mills, Edwin W., Mining Engineer. Superintendent Tel Chung Mine. The 
Seoul Mining Cor., Holkol, Chosen (Korea). 


Minard, Frederick H., Mining Engineer. Trinity Bldg., 111 Broadway, New 
York. Cable: New York. Code: 


Mines Management Co., Consulting Mining Engineers and Mine Managers. 
New York City. Branches: London, England, and St. 
Swithins Lane. Mexico, F., Avenida Septiembre, Num. 48. 
Address: Code. 


Moore, Charles, Mining and Consulting Engineer. Special Attention Given 
the Examination Mines and Prospects. Box 741, Park City, Utah. 


Morris, L., Mining Engineer. 1057 Monadnock Bldg., San Francisco, Calif. 
Cable: Code: 


Motter, B., Jr., Mining Engineer. Manager Benson Mines Company, 
Benson Mines, 


Mudd, Seeley W., Mining Engineer. 1208 Hollingsworth Bldg., Los 
Angeles, Calif. Code: 


Munro, H., Mining Engineer. Monadnock Bldg., San Cable: 
“Ornum.” Code: 


Munroe, S., Mining Engineer. Concrete, Colo. 
Myers, Desaix B., Mining Engineer. 321 Story Bldg., Los Angeles, Calif. 


Nahl, Arthur C., Consulting Engineer. Care Rocholl Ruffo Co., Paz, 
Baja California, Mexico. 


B., Consulting Engineer. Wall St., New York, Sebastopol, 
alif. 


Newcomb, Clive S., Mechanical and Metallurgical Engineer. Mutual Life 
Bldg., Mexico, Code: 


Nowland, Ralph C., charge exploration department Jackling and 
Associates. Hobart Bldg., San Francisco, Calif. 


Noyes, William S., Mining Engineer. 819 Mills Bldg., San Francisco, Calif. 


O’Brien, William D., Mining Engineer. Monadnock Building, San Francisco. 
Cable Address: San Francisco. 


Ogden, John, Metallurgist. Ore Dressing ton lots. Specialty Platinum. Gold 
and Platinum Assay $5. 906 Filbert St., Philadelphia, Pa. 


Offerhaus, C., Ing.; Ph. D., Siemens Co., Post Artwin, Kaukasus, 
Russia and Humboldt Engineering Works. Coln-Kalk, Germany. 


Officer Co., H., Assayers and Chemists. 169 South West Temple St., 
Salt Lake City, Utah. 


Edward C., Metallurgy and Ore Dressing Tests. Flat River, Mo. 


Overpeck, Areli C., Mining Engineer. Examinations, Reports and Manage- 
ment Mining Properties. Rapid City, South Dakota. 


Packard, George A., Metallurgist and Mining Engineer. St., 
Boston, Mass. Cable Address: Boston. 

Parker Parker, Consulting and Mining Paso, Texas. 

Payne, Q., Mining Engineer. Beaver St., New York. 


Payne, James H., Chemical and Metallurgical Engineer. Nodulizing 
hrome and Braden. 307 Phoenix Bldg., Baltimore, Md. 


Pembroke, Earl R., Mining Engineer. Examinations, Management. Con- 
tinental Bldg., Salt Lake City, Utah. 


Pentland, J., Mining Engineer. Care Dorr Cyanide Machinery Co., Den- 
ver, Colo. 


Perry, B., Mining Engineer. 120 Broadway, New York. 


Peters, Edward D., Mining Engineer and Metallurgist. all letters and 
Telegrams, Percival St., Dorchester, Mass. Cable: Boston. 


Pickings, B., Mining Engineer. Queen Building, Halifax, Nova Scotia. 


Pierce, E., E., Consulting Civil and Metallurgical Engineer. Nassau 
New York. 


Piate, Robinson, Mining Engineer. Wall St., New York. 
Albert M., M., Specialty: Complex Ores. 1219 Foster Bldg., Denver, 


Poillon Poirier, Howard Poillon. Poirier. Mining Engineers. 
Wall Street, New York City. 


Pratt, Joseph Hyde, Consulting Mining Engineer. Chapel Hill, 
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W:, Mining Engineer. Compania Minas Rif, 
Tica. 


Prisk, Henry, Mining Tin Mining Specialty. St. Agnes, Corn- 
wall, England. 


Probert, Frank H., Consulting Engineer and Mining Geologist. Oak Vale 
Ave., Berkeley, Calif. 


Rakowsky, Victor, Mining Engineer. Sellwood Bldg., Duluth, 
Duluth, Minn. Code: 


Randall, Walter B., Consulting, Chemical and Mining Engineer. Develop- 
ment Prospect Properties Specialty. Mogollon, New Mexico, 

Raymond, Rossiter W., Mining Engineer and Metallurgist. West 39th 
St., New York. 
Reece, P., Mining Engineer. Specialty: Coal. Melcher, Marion Co., Iowa. 
Reed Wilson, Avery Reed, Harry Wilson, Mining Engineers. 
ists Gold, Silver, Lead and Ores, Fluorspar, Marion, Ky. 
Reid, Geo. D., Mining Geologist and Engineer. Examinations and Reports, 
Fillmore, Calif. 

Reid, Walter L., Supt. Smuggler-Union Mills. Consulting Cyanide Engineer, 
Tests, Design and Construction. Box 471, Telluride, Colo. 

Richards, Robert H., Ore Dressing. Makes Careful Tests for the 
Design Flow Sheets for Difficult Ores. 491 Boylston St., Boston, Mass. 


Richards, George M., Chef Mission. Cie des Chemins der Fer 
Congo Superieur aux Grands Lacs Afracains. Uvira, Belgian Congo, Africa. 


_Richards, V., Mining Engineer. Examinations and Reports. 1024 Old 


National Bank Bldg., Spokane, Wash. 

Ricketts Company, Ricketts, Ph.D. Mining, Metallurgical 
and Chemical Engineers. Maiden Lane, N.Y. 

Riddell, Guy C., Metallurgical Engineer. Superintendent East Helena Smelter, 
American Smelting and Refining Co., Helena, Mont. 

Ridge, Co., Mining and Metallurgical Engineers. Base Metals and 
Complex Ores. London Wall, London. Cables: 

Riordan, M., Consulting Engineer. Mining Investigations Especially Care- 
fully Made for Responsible Intending Investors. 165 Broadway, New York. 

Ritter, Etienne A., Mining Engineer and Geologist. Colorado Springs, Colo. 

Rogers, Allen Hastings, Consulting 201 Devonshire St., Boston, Mass. 
Broadway, New York. Cable Address: New York. 

Rogers, Alexander P., Mining Engineer. Broadway, New York. Cable 
Address: New York. 

Edwin M., Consulting Mining Engineer. Broadway, New York, 


Rohn, Oscar, Mining Engineer and Geologist. Butte, Mont., care East Butte 
Copper Min. Co. 

Rolker, Charles M., Consulting Mining Engineer. 126 Riverside Drive, New 
York City. 

Ross, Frank A., Consultations and Management. Specialties: Milling, Cyanid- 
ing and Concentrating Plants. Box 2175, Spokane, Wash. 

Rose, Hugh, Mining Engineer. Pachuca, Mexico. Cable Address: 
Code: 

Rothschild, G., Mining Engineer. Care Hayden, Stone Co., Broad 
Street, New York. 

Rowand, Lewis G., Mechanical, Electrical and Metallurgical Engineer. 
Wall St., New York. 

Royce, Stephen, A.B., 8.B., M.E. Mining Engineer and Geologist. General 
Engineer. Gogebic Range, Pickands, Mather Co., Hurley, Wis. 

Rutherford, Forest, Metallurgical Engineer. Care Copper Queen Consolidated 
Mining Co., Douglas, Ariz. 

Rutledge, J., Ph.D., Mining Engineer and Geologist. Not Open for Engage- 
ment Present. Care Bureau Mines, McAlester, Okla. 


Sadtler, Samuel Son, Consulting Chemists. Asphalts, Petroleums, and 
Petroleum Products Reported on. South 10th St., Philadelphia, Penn. 

Sakikawa, M., Mining and Metallurgical Engineer. 1116 Omachi, Kamakura, 
Sagami, Japan. 

Sanders, Richard H., Mining Engineer. 617 Drexel Bldg., Philadelphia, Penn. 

Sansom, Frank W., Mining Engineer. Examinations, Reports and Manage- 
ment. Joplin, Mo. 

Scheffler, G., Mining Engineer. Cie Mines Campinas Encruzilhada. 
Rio Grande Sul, Brazil. 

Schmidt, Henry C., Examination and Management. 407 East Myrtle St., San 
Antonio, Texas and Foreign Club, Monterrey, L., Mexico. 

Schroter, Geo. A., M., Denver, Colo. 111 Broadway, New York. Code: 

Scobey, Jesse, Mining Engineer. Assistant the Managing Director, Com- 
pania Minera Luz Los Angeles, Box 939, Pittsburgh, Penn. 

Scotland, Peter B., Mining Engineer. General Superintendent Mines. The 
Arizona Copper Co., Ltd. Morenci, Arizona. 

Seamon Assay Co., The, Assayers, Chemists. Agents for Ore Shippers. 
Box 97, 404 San Francisco St., Paso, Texas. 

Searle, Barry, Chemist and Mining Engineer. Consultation, Examination and 
Management. Montrose, Penn., U.S. Codes: and A.B.C. 

Sears, Stanley C., Mining Engineer. Consultation, Examination and Manage- 
ment. 705 Walker Bank Building, Salt Lake City, Utah. Usual Codes. 

Sharples, Stephen P., Assayer, Chemist and Mining Engineer. Broad St., 
Boston, Mass. 

Sharpless, Fred’k F., Mining Engincer. Broadway, New York. Cable 

Shaw, F., Mining Engineer. Care American Smelting Refining Co., 
711 Milk Bldg., Paso, Texas. 

Short, Frank R., Mining Engineer. 1057 Monadnock Bldg., San Francisco. 
Cable Address: 

Siebert, Fred J., Mining Engineer. Consultation, Examination and Manage- 
ment, Tonopah, Nev. 

Sill Sill, Mining and Metallurgical Engineers. Examinations, Management, 
Geological Surveys. 515 Hollingsworth Bldg., Los Angeles, Calif. 

Simonds, Ernest H., Metallurgical Engineer. 1105 Crocker Bldg., San Fran- 
cisco, Calif. 

Simonds Burns, Mining Engineers. Madison Ave., New York. 
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Skinner, Edmond N., Mining Engineer. Hayden, Stone Co., Members New 
York and Boston Stock Exchanges. Broad New York. 

Smith, Y., Mining and Consulting Engineer. 712 Brockman Bldg., Los An- 
geles, Calif. 

Smith, DeWitt, Mining Engineer. Kennecott Mines Company. Kenne- 
cott, Alaska. 


Smith, Richard L., Con. Economic Geologist. Examinations, Reports and Man- 
agement Mining Oliver Building, Pittsburgh. 


Smith Durkee Diamond Drilling Co., Limited, Exploring Engineers and 
Contractors for All Classes Diamond Drill Work. 
Saving Large Percentage Core Soft Ground. Plans Showing Location 
Holes and Surveys Holes Can Supplied. Sudbury, Ont. 

Smith Ziesemer. Franklin Smith. Ralph Ziesemer. Consulting Min- 
ing Engineers. Bisbee, Arizona. Bedford-McNeill Code. 

Snelling, Walter O., Ph.D. Research Chemist and Consulting Engineer. 
Oil. 7440 Finance Street, Pittsburgh, Penn. 

Snyder, Blanchard M., Mining Engineer and Metallurgist, 918 Washington 
Bldg., Los Angeles, Calif., Victor, Mont. 

Southern Minerals Company, Knoxville, Tennessee. Blow, Consult- 
ing Engineer. George Blow, Mining Engineer. 

Spearman, Chas., Mining Geologist and Engineer. Examinations, 
Microscopic Determinations Ores and Rocks. Haileybury, Ont. 

Spicer, (with the Dorr Cyanide Machinery Co). Metallurgical Engineer, 
Specialty Cyaniding. Whitehall Building, New York. 

Spilsbury, Gybbon, Consulting, Civil, Mining and Metallurgical Engineer. 
Broadway New York. Cable Address: New York. 


Spilsbury, Persifor G., Mining and Metallurgical Engineer. San Mateo, Costa 
Rica, Cable Address: Code: 


Spurr, Edward, Mining Geologist. Bullitt Bldg., Philadelphia. Tonopah 
Mining Company Nevada. 


Stadelmann, G., Consulting Mining Engineer. Calle Guillermo, Prieto 63, 
Mexico City (P. Box 529). 


Starr, Charles C., Mining Engineer and Geologist. Geologist for Buckhorn 
Mines Co. and Nevada Hills Mining Co., Box 787, Reno, Nevada. 


Stebbins, Elwyn W., Mining Engineer. 818 Mills Bldg., San Francisco, Calif. 
Bedford-MeNeill Code. 


Stevens, Blamey, Mining Engineer. Temascaltepec, Mex., Mexico. Care 
Mines, Inc. 


Stevens, Frank G., Mining Engineer. Prince St., Halifax, Canada. 


Stramler, P., Mining Engineer. Prospecting, Examination, Development and 
Operation Mines. Pinos Altos, New Mexico. 


Strauss, Lester W., Engineer Mines. 514, Valparaiso, Chile. Cable 
Address: Valparaiso. Code: (1906). 


Sussman, Otto, Ph. D., Mining Engineer. Broadway, New York. 620-621 
Judge Building, Salt Lake City, Utah. 


G., Mining and Metallurgical Engineer. 1218 Foster Bldg., Denver, 
olo. 


Swartley, Arthur M., Mining Engineer. Oregon Bureau Mines and Geology, 
Corvallis, Oregon. 


Swover, T., Mining Organ, 
Symmes, Whitman, Mining Engineer. Manager Mexican Mine, 
gina City, Nevada. 


Tanner, Lee, Mining Engineer and Chemist. Zanesville, 
tions, Reports, Assays, Analyses. English and Spanish. Cincinnati and Chat- 
tanooga Appointment. 


Tays, Eugene H., Mining Engineer. San Blas, Sinaloa, Mexico. 
Thayer, B., Mining Engineer. Broadway, New York. 
Reginald Holden, Mining Engineer. Windsor Terrace, Yonkers, 


Thomas, R., Mining Engineer. Calle Tacuba No. 70, Zacatecas, Mexico. 


Thomas, Kirby, Mining Engineer, Examination, Valuation and Exploration 
Mining Properties. Exchange Place, New York. 


Thomas, Marion L., Mining Engineer. Broadway, New York. Telephone, 
Rector 4836. Code: Bedford-McNeill. Cable Address: 


Thomson, C., Consulting Engineer. 120 Broadway, New York. Code Bed- 


Thorne, E., Nadezhdinsky, Bodaiho, Siberia. Cable: ‘‘Wethorne,” 
Bodaiho, Siberia. Codes: both editions. Care Leusksie. 


Thornhill, Bryant, Metallurgical Engineer. Hydro-Metallurgy Mercury 
Specialty. Cobalt, Ontario, Canada. 


Thurston, Coppee. Care Goerz Co., Pinners Hall, Austin Friars, 
London, C., England. 


Tiernan, Austin Mining Engineer, Examinations, Reports and Develop- 
ment. 625 Dooly Block, Salt Lake City, Utah. 


Timmons, Colin, Mining Engineer. Huntington Park, Calif. 

Torbert, Jas. B., Mining Engineer. 425 James Bldg., Chattanooga, Tenn. 

Trumbull, W., Mining Engineer and Geologist. State Geologist Wyo, 
Capitol Bldg., Cheyenne, Wyo. 

Truschkoff, Nicolas, Mgr. Ekibastous Mines and Smelter, Khirgis 
Mining Co., Ltd., Ravladar Semipalatinsk District, Russia. 

Turner, Chester, Mining Engineer. Vice Pres. and Mgr. Brunswick Con. 
Co. 519 California San Francisco, Calif. 

Turner, W., Mining Engineer. Mine Examinations, Sampling, Geological 
Reports. 634 Mills Bldg., San Francisco, Calif. 

Turner, K., Mining Enginecr. Box 763, Goldfield, Nevada. Code: 

Tyrrell, B., Mine Valuer and Consulting Mining Engineer. 554 Confederation 
Life Bldg., Toronto, Canada. Cable: Toronto.” 
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Assay Office, Inc., Assayers and Chemists. Box 1446, Salt Lake City, 
tah. 


Van Law, Carlos W., Mining Engineer. Care United States Smelting, Re- 
fining and Mining Co., Congress St., Boston, Mass. 


Van Winkle, T., Mining Engineer. Problems Development, Mining and 
Milling. Scott Building, Salt Lake City, Utah. 


Vivian, Godfrey,M.E.,M.Am.I.M.E., Mining and Metallurgical Engineer, Tin 
Specialist. Mining, Concentrating and Smelting Tin Camborne, Eng 


Von Rosenberg, Leo, Consulting Mining Engineer. Broadway, New York. 
Cable: New York. 
Ward, William F., Mining Engineer. Dredging, Placer Testing. 416 Ernest 
Cranmer Bldg., Denver, Colo. 


Wartenweiler, Otto Co., Engineers and Contractors. Mining and Metallur- 
gical Plants. Van Nuys Bldg., Los Angeles, Calif. 


Watson, B., Consulting Mining Engineer. 165 Broadway, New York. Gen 
Mgr. Nipissing Mining Co., Ltd., Cobalt and LaRose Mines, Ltd., Cobalt. 


Watson, William, E.M.M.E., Mining Engineer. Address Room 412, Wall 
Street, New York. 


Webber, Morton, Mine Valuation and Development. Cortlandt St., New 
York. Cable: 


Weed, Walter Harvey, Mining Geclogist and Engineer. Examinations. Owner 
the Copper Handbook. Houghton, Mich. Cable: 


Weekes, Frederic R., Mining Engineer. Broadway, New York. 


Weld, M., Consulting Mining Engineer. Broadway, New York, 
Telephone 3979 Rector. Cable Address: New York. 


Wells, Jas. C., Consulting, Mining and Metallurgical Engineer. 15th St., 
Canon City, Colorado. 


Wenstrom, Olaf, Mining Engineer. State St., Boston, Mass. Cable: 
“Olavo.” Code: Bedford- MeNeill. 


Wentworth, Henry A., Consulting Engineer. Analysis Mining Projects. Tech- 
nical Specialty: Ore Treatment. Boston, Mass. 


Westervelt, William Young, Consulting Mining Engineer. Madison Ave., 
New York. Cable Address: N.Y. Code. 


Wethered, Roy, Mining Engineer. Paulsen Building, Spokane, Wash. 
Wethey, Arthur H., Mining and Metallurgical Engineer. Lemoore, Calif. 


Wheeler, A., Mining Engineer. Repo:ts Oil and Mining Properties. 510 
Pine St., St. Louis, Mo. Cable: St. Louis. 


White, Rush J., Mining Engineer. 519 Bank St., Wallace, Idaho. 


Lowe, Mining First National Bank Bldg., Iron River, 
ich. 


Wiard, Edward S., Mining and Metallurgical Engineer. 422 Boston Building, 
Denver, Colo. 

Wilding, James, Jr., Mine Valuation. Copper and Lead Smelting. Concen- 
tration Flotation. 825 Merchants’ Exchange Bldg., San Francisco. 


Wilfley, Clifford R., Mining Engineer. Manager Barstow Mine, Ouray, Colo. 
Mine Smelter Supply Co. Building, Denver, Colo. 


Wilkens, J., Mining Engineer. President Mines Management Co., 
Broadway, New York. 


Jr., P., Mining Engineer. 318 East Grand Boulevard, Detroit, 
ich. 


Wilmot, C., Mining Engineer. Baker City, Ore. 

Wilson, Fred L., Mining Engineer. Examinations, Reports and Management. 
Eureka, Calif. 

Wilson, George Benton, Consulting Mining Engineer. With the American 
Smelting Refining Co., Salt Lake City, Utah. 


Wilson, A., Mining Engineer. Examinations, Reports and Management 
Properties. 412 Felt Bldg., Salt Lake City, Utah. 

Wise, Sidney L., Mining Engineer. East 63rd St., New York. Cable Ad- 
dress: New York. 

Wiseman, Philip, Mining Engineer. Hollingsworth Bldg., Los Angeles, 
Calif. Cable: Codes: Western Union, 


Wolf, Harry J., Mining Engineer. First National Bank Bldg., Denver, Colo 
Cable Address: Denver. Code: 


Wood Ore Testing Co., The Henry E.. Assayers. Ore Tested Carload Lots. 
Write for Circulars. 1734 Arapahoe St., Denver, Colo. 


Worcester, A., Mechanical Mining Mill Tests, Design, Construc- 
tion, Management. Special Ore-handling Plants. Victor, Colo. 


Worth, John G., Mining Engineer. William St., New York. Temporary 
Address: Box 96, Albuquerque, 


S., Mining Engineer. Superintendent Erie Mine, Gaston, 
Nevada Co., Calif. Nevada City, Calif. 


Wright, Charles Will, Mining Enginer. Sardinia, Italy. Cable: 
“Wright,” Arbus. Code: Bedford-McNeill. 


Wright, Louis A., Mining Engineer. Care General Development Company, 
Broadway, New York. 


Yeatman, Pope, Mining Engineer. 165 Broadway, New York. Code: Bed- 
Yung, B., E., Examination Mines China, Queens Road Central, 
Hong Kong, China. Cable: Codes: Westen Union, Moreing Neal’s. 


Zalinski, Edward R., Mining Engineer. 819 Newhouse Building, Salt Lake 
City. Examination, Geological Mapping, Development. 


Ten Dollars for Two Lines 
for One Year Including Year’s Subscription the JOURNAL 


Five dollars charged for each additional line beyond two. Ten dollars the min- 
imum charge—No one-line rate. additional $1.50 charged Canadian advertisers 


reserve the right reject any advertisement. 


and additional $3.00 charged foreign advertisers for added postage JOURNAL. 
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HOLLOW 


Rock Drill Steel 


SOLID 


Rock Drill Steel 


Hexagon, Octagon, 
Octagon, Round and Cruciform. 


MILNE COMPANY 


(Established 1887) 
745 Washington St., New York Oliver Boston, Mass. 


Chicago Branch: 550 Washington Boulevard, Chicago, 
Sole and Direct Representatives for the United States and Canada. 


Every Kind Screen 
But Only One Quality 


screen not important the amount and qual- 
ity the product screened through it. 


That why the screen should chosen give bet- 
ter sizing, better product and increased tonnage—rather 
than and nothing else. 


This demands screen made the proper thickness 
metal for the service required. 


And here, nowhere else, quality necessary. 


NICHOLS COPPER CO. 


Broad St. New York 


COPPER REFINERS 


Consignments Ores, Mattes and 
Blister Copper Solicited 


COPPER SULPHATE 


care and skill the screen will not give efficient service. 


“HARRINGTON AND KING stand 
the quality test matter for what they are used—nor 
what kind screens they are. 


make all kinds SCREENS. 


For sizing Ores, Coal, Clay, Cement, Crushed and 
Ground Minerals and other products. 


Punched Plates and Sheets for Trommels, 
Stamp Mills, Grizzlies, Jigs, Chilian and Huntington 
Mills, Crushers and all fixed movable screens. 


STANDARD SIZES HOLES varying diameter 
Millimeters and fractions inch any thick- 
ness metal from No. Gauge Sheets one- 
inch Steel Plates. 


Cylindrical screen sections and segments for revolv- 
ing screens with Round, Oblong Square Holes, either 
lap joint butted and fastened with clips, bolted 
riveted. 


TRADE MARK 


FERRO ALLOYS, METALS and ORES 


Tungsten Tungsten 


Molybdenum Molybdenum 
Chrome 


want your business—test out and we’ll make 
Silicon Chromium 


good. 


Fluorsp 
French Chalk 
Graphite 
Talc Pencils 
and all 
Foundry 
Requisite 


Vanadium Anti- 
riction 
for our Phosphorus 
Pamphlets. Tan Manganese 
Invited. 


The Harrington King 
Perforating Co. 


No. 620 North Union Avenue 
CHICAGO, ILL., 


New York Office: 114 Liberty Street 


GEO. BLACKWELL, SONS CO., 
The Albany, Liverpool, England. 


Metallurgists, Mine Owners, Merchants. 
WORKS: Garston Docks. 


CODES: A.B.C.,Moreing Neal, Liebers and Western Union 


a 
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Agitators 


Dorr Cyanide Machinery Colo. 
Branches: New York and London, England. 
General Filtration Co., Inc.—Rochester, 
MacDonald, Bernard—Los Angeles, Calif. 

system. Air-lifts continuously trans- 
fer pulp from bottom top tank through 
wood pipes. Resists acids. 


Amalgamators 


Allis-Chalmers Mfg. Co.—Milwaukee, Wis. 


Assayers, Ore 


Ledoux Co., John St., New York. 


Attorneys, Patent 


Norris, James L.—Norris Bldg., Washington, 
Balances 


Denver Fire Clay Co.—Denver, Colo., 
Analytical, assay, button balances, made 

Keller, Ainsworth, Troemner, Thompson, Oertling, 

Voland, Becker, Sartorius and Kern. 

Eimer Amend—205-211 Third Ave., New York. 

Branch: Pittsburgh. 

Sr., Herman—170 B’way, New York. 


Troemner, Henry—911 Arch St., Phila., Pa. 


Bearings, Roller 


Hyatt Roller Bearing Co.—Newark, Branch: 
Chicago, II. 


Belting, Conveyor 


Gandy Belting Co., The—Baltimore, Md. 
Robins Conveying Belt Co.—New York. 
Main Belting Co.—Philadelphia. Branches: Pitts- 
burgh, New York, Seattle, Chicago, Birmingham, 
Montreal, Toronto. 
4-, 5-, 6-, 8-, 10-ply, any width. 

“Leviathan” and Stitched canvas. 
Goodrich Co., The F.—Akron, Ohio. 

All sizes, grades and weights. and 
“Maxecon” rubber. 
Goodyear Tire Rubber Co., The—Desk 112, 
Akron, Ohio. 


Belting, Elevator 


Goodrich Co., The F.—Akron, Ohio. 
All sizes, grades and weights rubber belts. 


Belting, Transmission 


Gandy Belting Co., The—Baltimore, Md. 

Goodrich Co., The F.—Akron, Ohio. 
All sizes, grades and weights rubber. 

Main Belting Co.—Philadelphia. 

Schieren Co., Charles A.—New York City. 
leather. 


Blowers 


Connersville Blower Co., The—Connersville, Ind. 
Rotary positive type. Two impellers, balanced 
all speeds. 
Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 
Roots Co., M.—Connersville, Ind. 
Low-pressure sizes 42,105 cu.ft. per min. 
Rotary positive pressure. 


Blowers, Centrifugal 


Ingersoll-Rand Co.—11 Broadway, New York. 


Books, Technical 


McGraw-Hill Book Co., Inc.—239 West 39th St., 
New York. Branches: London and Berlin. 


Boilers 


Almy Water Tube Boiler Co.—Providence, 
Brick, Fire 


Denver Fire Clay Co.—Denver, Colo., 
All shapes 


Harbison-Walker Refractories Co.—Pittsburgh, Pa. 


COMPLETE EQUIPMENT AND 
MATERIALS FOR METAL MINES 
MILLS AND SMELTERS 


NAME AND ADDRESSES SIZES 
AND DESCRIPTION, AND NEAREST AGENT 


Bridges, Ore Handling 


American Bridge Co.—30 Church St., New York. 
Penn Bridge Co.—Beaver Falls, Penn. 


Buckets, Elevator 


Robins Conveying Belt York. 
Webster Mfg. Ohio. 


Cabinets, First-Aid 
Johnson—Dept. 17, New Brunswick, 


‘Size, in. Weighs Ib. 
Materials give first aid for any injury. 


Cables, Insulated Telephone 


Stromberg-Carlson Telephone Mfg. Co.—Roches- 
ter, 


Cages, Hoisting 


Ottumwa Iron Works—Ottumwa, Iowa. 


will published 
SPANISH 


circulated 


Spanish speaking 


Carbons and Bortz 
Levine, Abr.—35 Nassau St., New 
Cars, Ore 


Allis-Chalmers Mfg. Co.—Milwaukee, Wis. 
Atlas Car Mfg. Co.—Cleveland, Ohio. 
Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 
Sanford-Day Co.—Knoxville, Tenn. 
Roller bearings, floating axles. 


Watt Mining Car Wheel Co.—Barnesville, Ohio. 
Capacity 8 to 25 cu.ft. Any gage. 
Steel; end side dump. 


Cement, Acid-proof 


Chemical Construction Co.—Charlotte, 
withstand acid action. 


Cement, Iron 


Smooth-On Mfg. Co.—Jersey City, 

5-, 10- and cans. 

“Smooth-On” iron cements, metallize, and be- 
come part metal which applied. 


Chains, Transmission 


Webster Mfg. Co.—Tiffin, Ohio. 


Chemicals 


Roessler Hasslacher Chemical Co.—New York. 
Solvay Process Co.—Syracuse, 


Classifiers 


Colorado Iron Works Co.—Denver, Colo., 
“Akins.” Five sizes. Capacity varies with 

material. Self-contained. Inclined trough con- 

tains revolving helix. 

Deister Machine Co.—Ft. Wayne. Ind., 

562 Salisbury House, London Wall, London. 

Capacity 60-mesh, tons per hr. 

Cast-iron barrel containing staggered inverted, 
hollow-slotted cones, acting baffles. Incom- 
ing water takes fines top, coarse material 
sinking. 

Send for Bulletin No. 

Denver Engineering Works Co.—Denver, Colo. 

Capacities, 250 tons per hr. down. 

settling tank and inclined conveyor, 
designed separate slimes from sands; break 
unwater tailings. 

Send for Bulletin 1062. 


Dorr Cyanide Machinery Co.—Denver, Colo. 


Clothing, Duck 

Compressors, Centrifugal 
ingersoll-Rand Co.—11 Broadway, New York. 


Compressors, Portable 
Ingersoll-Rand Co.—il Broadway, New York. 


Compressors, Power Drive 


Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 
Ingersoll-Rand Co.—11 Broadway, New York. 

“Imperial” and “Ingersoll-Rogler.” 
International Steam Pump Co.—Laidlaw-Dunn- 
Gordon Plant. Works: Cincinnati, Ohio. Office: 
115 Broadway, New York. 

Have “Laidlaw Feather” valves, thin, flexible 
strips steel alloy, seating ground, face- 
slotted seats, and opening against curved, slotted 
guards. 

Norwalk Iron Works Co.—So. Norwalk, Conn. 

Size suit work. 


Compressors, Steam Drive 


Allis-Chalmers Mfg. Co—Milwaukee, Wis. 
Ingersoll-Rand Broadway, New York. 
Nordberg Mfg. Co.—Milwaukee, Wis. 


Concentrators, Table 


Allis-Chalmers Mfg. Co.—Milwaukee, Wis. 


Deister Concentrator Co., The—Ft. Wayne, Ind. 
Branches: 1718-1720 California St., Denver; 
Fremont St., San Francisco. 

Single- and double-deck No. Deister slime 
tables single- and double-deck No. Deister sand 
tables single-deck No. sand table; single- and 
double-deck Overstrom tables. 

Send for catalog. 


Deister Machine Co.—Fort Wayne, Ind., A.; 
562 Salisbury House, London Wall, London. 
Single-, double-deck sand concen- 
trators, slime concentrators, six- twelve-deck 
tilting slimers. Double-decked tables save half 
the mill room, piping, launders and conveyors. 


> 


Send for Bulletins Nos. and 


Denver Engineering Works Co.—Denver, Colo. 
tables treat all grades pulp simul- 
taneously. cross-wash water used. 
Send for Bulletin No. 1063. 


Mine Smelter Supply Co., The—Salt Lake City, 
Utah. Branches: Denver, Paso, New York. 


Concrete-Placers 
Cement-Gun Co., Inc.—30 Church St., New York. 
Branches: Chicago, San Francisco. 

Portable. compressed air 
places cement-gravel coating. 


Contractors, Diamond Drilling 


Longyear Co., J.—Minneapolis, Minn. 
Pennsylvania Drilling Co.—Scranton, Penn. 


Converters, Horizontal 


Power Mining Mchy. Co.—115 Bway., New York. 


| 


Conveyors, Belt 
Robins Conveying Belt Co.—New York. Branch: 
Chicago. 

Any size capacity. 

Designed meet individual conditions. 


Stephens-Adamson Mfg. 
brushes, gravity take-ups, etc. 
See advertisement inside front cover for 
branch office addresses. 


Webster Mfg. Ohio. 


trippers, 


Couplings, Air Hose 


Cleveland Rock Drill Co.—Cleveland, Ohio. 

Twelve sizes and types. 

All sizes interchaneable. Made resist rust 
and acid. threads. 
Cranes, Locomotive 
Industrial Works—Bay City, Mich. 
Crossings, Railway 
Cincinnati Frog Switch Co.—Cincinnati, Ohio. 
Crucibles, Graphite 
Dixon Crucible Joseph—Jersey City, 
Crusher Parts 


Standard Steel Works Co.—Morris Bldg., Phila- 
delphia, Penn. Branches: New York, Pittsburgh, 


Richmond, Chieago, St. Louis, St. Paul, San 
Francisco, Portland, Mexico City. 

Crushers, Disk 

Williams—1458 Arnold St., Chicago 


Heights, Ill. Branch: New York. 
Four sizes coarse. Minimum capacity 
100 tons per hr. 


Crushers, Gyratory 


Allis-Chalmers Mfg. Co.—Milwaukee, Wis. 
Austin Mfg. Co.—Chicago. Branch: New York. 


Traylor Engineering Mfg. Penn. 
Fourteen sizes 1600 tons per hr. 


Crushers, Jaw 


Buchanan Co., Inc., G.—New York. 
Hendy Works, Joshua—San Francisco, Calif. 


McFarlane Mfg. Co., The—33d and Blake St., 
Denver, Colo. 


Crushers, Roll 


Bacon, Earle C.—Havemeyer New York. 


Denver Engineering Works Co.—Denver, Colo. 
sizes 30x14 54x24 in. 


Hendrie Bolthoff Mfg. Supply Co., The— 

Denver, Colo. 

Kent Mill Co.—10 Rapelyea St., Brooklyn, 
Revolving concave ring. Rolls track inside. 


McLanahan-Stone Mach. Co.—Hollidaysburg, Pa. 
Sizes 18x24 36x48 in. 
Single roll. Wide range adjustment. 


Power Mining Mchy. Co.—115 Bway., New York. 


Sturtevant Mill Co.—Harrison Sq., Boston, Mass. 
Shock crushing made between parts the 

same weight running the same speed with equal 

force—little vibration, automatic feed. 


Traylor Engineering Mfg. Penn. 
Branches: New York, Salt Lake City. 
Standard and special sizes 72x36 in. 
ity: 170 tons per hr. in. 
Hand operated automatic lateral adjustment, 
guard against corrugation rolls. 
Send for catalog. 


Webb City Carterville Foundry Machine 
Works—Webb City, Mo. 
Simple design. Very tough metal rolls. 


Capac- 


Cups, Grease (See “Grease 


Cyanide 


Roessler Hasslacher Co.—New York 


Diamonds, Black 


(See “Carbons and Bortz) 


Dredges 


Marion Steam Shovel Co., The—Marion, Ohio. 
Union Construction Co.—San Francisco, Calif. 
Yuta Construction Co., The—San Francisco, Calif. 


Drills, Air 
Cleveland Rock Drill Co.—Cleveland, Ohio. 
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Hammer drills for stoping, sinking, 
block-holing and every mining requirement. 


Cochise Machine Co.—Los Angeles, Calif. 
Three weights, 126, 162 and 258 
Broadway, New York. 
Jackhamer—Butterfly—Leyner-Ingersoll. 
Whitcomb Co., Geo. D.—Rochelle, 


Wood Drill Works—Patterson, 
Nine sizes. 


Drills, Air, Sinking 
Cleveland Rock Co.—Cleveland, Obio. 


Hand- and self-rotating. 


Ingersoll-Rand Co.—11 Broadway, New York. 


Drills, Air, Stopers 


Cleveland Rock Drill Co.—Cleveland, Ohio. 
Hammer. New valve designed give high 
efficiency, speed, and low repairs. 


Ingersoll-Rand Co.—11 Broadway, New York. 
McKiernan-Terry Drill Co.—230 Bway., New York. 


Drills, Churn 
Keystone Test Drill Co.—Beaver Falls, Penn. 
Drills, Core 
Dobbins Core Drill 


New York. 
Ingersoll-Rand Broadway, New York. 


The—149 Broadway, 


Drills, Diamond 


Longyear Co., J.—Minneapolis, Minn. 
Standard Diamond Drill Co.—Chicago, 


Sullivan Machinery Co.—122 Michigan Ave., Chi- 
cago, Ill. Branches: Birmingham, Boston, Butte, 
Cobalt, Ont.; Christiania, Denmark; Paso, 
Juneau, Knoxville, London, Mexico City, 
Montreal, Nelson, New York, Paris, Pittsburgh, 
San Francisco, Seattle, Spokane, St. Louis, Petro- 
grad, Russia Sydney, W.; Vancouver, 
Built stock patterns for any service 
6500 feet; remove cores any desirable size. 
Will drill any angle, hand power. 


Drills, Electric 
Ingersoll-Rand Co.—11 Broadway, New York. 


Drills, Prospecting 


Ingersoll-Rand Co.—11 Broadway, New York. 


York Engineering Co.—2 Rector St., New 
York. 

Rotation, sinking casing, recovery mate- 
rial accomplished same time with 


Dryers, Ore 


Ruggles-Coles Engineering Co.—50 Church St., 
New York. Branch: McCormick Bldg., Chicago. 


Elbows, Pipe 
Jefferson Union Co.—Lexington, Mass. 


Elevators, Bucket 


Robins Conveying Belt Co.—New York. 


Stephens-Adamson Mfg. 

See advertisement inside front cover for 
branch office addresses. 
Webster Mfg. Co.—Tiftin, Ohio. 


Engines, Diesel 


Vertical, 4-cycle units, 1000 hp. 
each 


Self-contained power plant, operating crude 
oil. Saves space eliminating coal, ash and 
boiler plants. Send for Bulletin 201-G. 


Engines, Gas and Gasoline 


International Steam Pump Co.—Laidlaw-Dunn- 
Gordon Plant. Works: Cincinnati. Ohio. Office: 
115 Broadway, New York. 


National Transit City, Penn. 
Engines, Oil 


Vergne Machine Co.—New York City. 
Ingersoll-Rand Co.—11 Broadway, New York. 
Snow Steam Pump Works—Buffalo, 


Exhausters 


Connersville Blower Co., The—Connersville, Ind. 


Extinguishers, Fire 


Johns-Manville Co., W.—New York. 


drifting, 
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Feeders, Ore 


Stephens-Adamson Mfg. IIl. 

“S-A” steel apron also rotary, recipro- 
cating, grizzly, etc. 

See inside cover for branch office addresses. 


Filter Cloth, Metallic 
Sweetland Filter Press Co.—Singer Bldg., 


Filters 


Colorado Iron Works Co.—Denver, Colo., 
“Portland. Continuous and automatic. Forms 

rapidly thin cake, easily and thoroughly washed 

with minimum solution, giving great unit capacity, 

General Filtration Co., Inc.—Rochester, 
Continuous rotary vacuum process. 

Moore Filter Co.—115 Broadway, New York. 
Vacuum process. 


Filter Press Co.—Singer Bldg., 


Flanges, Pipe 


Jefferson Union Co.—Lexington, Mass. 
Sizes in. Two styles. 
Designed for pressures 3000 


Forges 


Ingersoll-Rand Co.—11 Broadway, New York. 
Flotation, Oil 


Minerals Separation American Syndicate (1913), 
Ltd.—Sole Agents: Beer, Sondheimer Co., 
Broadway, New York. Chief Engineer, 
Nutter, Merchants’ Exchange Bldg., San 
Separates sulphide minerals from gangue. 


Framers, Timber 


Denver Engineering Works Co.—Denver, Colo. 


Cut maximum 12-in. tenon, 10-ft. log. Single 
and double end. 
Frames, Mine Head 
American Bridge Co.—30 Church St., 


New York. 


Frogs and Switches 


Cincinnati Frog Switch Co.—Cincinnati, Ohio. 


Furnaces, Assay 


Braun-Knecht-Heimann Co.—San Francisco, Calif. 


Denver Fire Clay Co.—Denver, Colo., 
Coal-, coke-, wood- and oil-fired. 


Mine Smelter Supply Co., The—Salt Lake City, 
Utah. Branches: Denver, Paso, New York. 
oil combustion chamber. Oxidizing reducing 
atmosphere maintained dampers. 
Send for catalog. 


Furnaces, Bullion Melting 


Monarch Engineering Mfg. Co.—Baltimore, Md. 
Furnaces, Mechanical Roasting 


Dwight Lloyd Sintering Co., Inc.—New York City. 
General Chemical Co.—Herreshoff Furnace Dept. 
Broad St., New York, 

Ten sizes, hearths, 381 1925 sq.ft. 
hearth area. 

Cylindrical steel shell contains vertically super- 
imposed hearths. rabble arms operated from 
central vertical shaft, roasting ore travels from 
top hearth, down through lower ones, 
discharging from rim lowest. Heated air for 
combustion travels upward. 

Wedge Mechanical Furnace Co.—115 Chestnut St., 
Philadelphia. 

Varying stock sizes, 
hearth areas. 

Hearths placed one above the other vertically, 
all enclosed shell. Vertical shaft 


number hearths and 


revolves center, raking ore hearths, 
rabbles and teeth attached arms. Ore travels 
through furnace from top bottom. correct 


inequalities the supply heat, combustion 
gases pass through heating 
ternal fireboxes communicate with the heating 
chambers through flues. Central shaft designed 
accessible. 

Send for catalog. 


Gears, Bevel 


Philadelphia Gear Works—1120 Vine St., 
delphia. 


Gears, Double Helical 


Caldwell Sons Co., W.—17th St. and Webster 
Ave., Chicago. 
Falk Co., The—Milwaukee, Wis. 

Any face in.; 


diameter ft. 


| 
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India Has for Duxbak 


Schieren’s Duxbak Waterproof Leather Belting is having great suecess in India. 
Formerly manufacturers in that part of the world found it hard to get belting 
that would work satisfactorily when the hot moist winds swept inland. 

Since the advent of Duxbak this trouble has been completely overcome and ma- 
chines keep up a steady gait day in and day out. 

Try Duxbak your Centrifugal Pumps, Jaw Crushers, Gyratory Breakers, 
Rolls, Chilean Mills, Conical Mills, Tube Mills, Stamp Mills, Trommels, Con- 
centrating Tables, Jigs, Vanners, Blowers, Blowing Engines, Air Compressors, 
Gas and Steam Engines, Motors, and you'll appreciate ite value 
help to production. 


Chas. Schieren Co., Ferry St., New York City 


Conveyor Scales 


For weighing COAL, ORE and 
other materials while trans- 
ported. 


Weighing 


182 Thirteenth Ave., City 


Ball Bearing Belt Conveyors 


Trump Measuring and Mixing Machines. 
Merrick Conveying Weighers for Belt Conveyors. 


The Conveying Weigher Co. West St., 


He 


ROBINS CONVEYING MACHINERY 


Our bulletins describes the successful solution many mater- 
ials-handling problems. Let them help you. 


ROBINS CONVEYING BELT COMPANY 


New York, Park Row Chicago, Old Colony Building 


San Francisco, The Griffin Co. Spokare, United Iron Works. E 
Toronto, Gutta Percha Rubber, Ltd. New Glasgow, Eastern Steel Co., Ltd. 
London, E. C., Fraser & Chalmers, Ltd. = 

And Sweetland’s Metallic Filter Cloth 
The modern way filtering. Investigate this self-dumping 
filter cloth which lasts months instead days. 
Write for complete information. 
The Sweetland Filter Press Co., 1317 Singer Bldg., NEW YORK 
Patented 
For All Filtration Requirements. 
Write for Information. 
The Kelly Filter Press Co., 
= ; 30 Church St., New York City = 


SHRIVER CO. 


FILTER PRESSES 


826 Hamilton Street, 
HARRISON, NEW JERSEY 


al 
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For Driving Generators 
Steady, running essential 


1500 


The Snow Oil Engine 


runs evenly and quietly and very 
close regulation. 

Other advantages are: cheapest fuel, operation 
without auxiliaries, ready accessibility all 
parts, long life—in short, the qualities the 
Snow Crude Oil Engine are actually summarized 
the term 


Source Power” 
Our Bulletin $120-16 tells about detail. 


Write for Copy. 


International Steam Pump Co. 
Snow Steam Pump Plant 
Buffalo, 


Branch Offices All Principal Cities 


Industrial Works Locomotive Cranes 
Lift Most Anything—Cheaper 


ore-handling, pile-driving, machin- 
ery handling all sorts, they will 
pay their way reducing hand- 


ling costs. Find out about it. 
Ask for Catalog 108-N. 


INDUSTRIAL WORKS 


Bay City, Mich. 
New 


; Davis Eng’ing Co., 
Birmingham, Ala., 
N. B. Livermore & 
Co., San Francisco 
and Angeles. 
Northwestern Equip- 
ment Co., Seattle 
and Portland; F. H. 
Hopkins & Co., Mon- 

treal, Que. 


Contractors and Manufacturers Structural Steelwork 
for 


BRIDGES, 


All Kinds, Including Suspension and Bascule Types. 


BUILDINGS, 


for all Purposes, Requiring Fabricated Steelwork. 


TANKS, 


for Water, Oil, 
and Cvanide 


TOWERS, 


Water, Transmission, 
Radio, Standpipes 


BINS, 


Ore, Coai, 
Coal Pockets 


LOCK GATES AND DAMS. 


a 
| 
r 
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Staggered herringbone teeth with continuous 
tooth engagement. Machine-cut from solid blanks. 


Gears, Rawhide 


Philadelphia Gear Works—1120 Vine St., Phila- 
delphia. 


Generator-Sets 


Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 


All types. Fly-wheel sets for large hoists. 


Graphite, Boiler 
Dixon Crucible Co., Joseph—Jersey City, 


Grease Cups 


Albany Lubricating Co.—708 Washington 
New York. 


Grinders, Ore 


Engelbach Mach. Supply Co., The—Denver, Colo. 
Freese Co., M.—Galion, Ohio. 


Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 


Hoists, Electric 


Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 
Lidgerwood Mfg. Co.—96 Liberty St., New York. 
Branches: Philadelphia, Pittsburgh, Chicago, 
Seattle. 
Ottumwa Iron Works—Ottumwa, Iowa. 
Vulcan Penn. 
Wellman-Seaver-Morgan Co., The Cleveland, 
Ohio. Branches: New York and Denver, Colo. 
Any size capacity. Designed for any job. 
First second motion. 


Hoists, Portable 
Ingersoll-Rand Broadway, New York. 


Hoists, Steam 


Flory Mfg. Co., Penn. 
600 hp. Single and two-speed. 


Hendrie Bolthoff Mfg. Supply Co., The— 
Denver, Colo. 

Lidgerwood Mfg. Co.—96 Liberty St., New York. 
Morse Bros. Machine Supply Co.—Denver, Colo. 
Nordberg Mfg. Co.—Milwaukee, Wis. 

Ottumwa Works—Ottumwa, Iowa. 

Sullivan Machinery Co.—122 Michigan Ave., Chi- 


Any size for any depth. 


Vulcan Iron Works—Wilkes-Barre, Penn. 
Wellman-Seaver-Morgan Co., The—Cleveland, 


Hose, Air 


Cleveland Rock Drill Co.—Cleveland, Ohio. 

All sizes. 

Plain and wire wound stock. 
Goodrich Co., The F.—Akron, Ohio. 

Sizes up. 

Constructed with canvas outside for pro- 
tection against cuts. Three grades. 


Houses, Shaft 
American Bridge Co.—30 Church St., New York. 


Instruments, Drafting 
Alteneder Sons, T.—Philadelphia, Penn. 


Insulation, Asbestos 


Johns-Manville Co., W.—New York. 
All shapes and sizes. 


Lamps, Acetylene 


Mfg. Co.—Dept. J., 540 Van Buren 
Chicago, 

Ten styles, varying capacities. 

Lever water feed reduce carbide used. 
Milburn Co., The Alexander—Baltimore, Md. 
Simmons Co., John—104 Centre St., New York; 
San Francisco, Salt Lake City, Montreal. 

All sizes; Baldwin and Zar styles. 

Brass drawn steel. Reflectors screw on. 
For cap hand use. Automatic feed regulate 
water flow, gas pressure, and reduce con- 
sumption carbide and insure steadier flame. 

Send for catalog. 


Levels 


Bausch Lomb Optical Co.—Rochester, 


time Bldg., Seattle, Wash. 


Locomotives, Compressed Air 
Porter Co., K.—410 Wood St., Pittsburgh, Penn. 
Locomotives, Electric 


General Electric Co.—Schenectady, 
All sizes. 


Locomotives, Electric, Storage Battery 


Atlas Car Mfg. Co.—Cleveland, Ohio. 
General Electric Co.—Schenectady, 
All sizes. 
Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 
Bar steel frames, motors and control designed 
for high efficiency and large drawbar pull. 


Locomotives, Gasoline 


Vulcan Works—Wilkes-Barre, Penn. 
Whitcomb Co., Geo. D.—Rochelle, 


Locomotives, Steam 


Porter Co., K.—410 Wood St., Pittsburgh, Penn. 
Branch: Church St., New York. 


Iron Penn. 


Lubricators 
Whitcomb Co., Geo. D.—Rochelle, 


Men, Technical 


Business Men’s Clearing House—Denver, Colo. 


Metals, Non-corrosive 


international Nickel Co., The—43 Exchange Place, 
New York. 

“Monel” metal. Tough acid-resisting alloy. 
Rods, flats, castings, sheets, strips and wire. 


Metals, Perforated 


Harrington King Perforating Co., The—620 No. 
Union Ave., Chicago, Branch: 114 
Liberty St., New York. 

All sizes holes, gages and kinds metal, 
with circular slotted openings. 

Send for catalog. 


Hendrick Mfg. Co.—Carbondale, Penn. 
Meters, Electric Current 


Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 
All types and sizes. 


Mills, Ball and Pebble 


Hardinge Conical Mill Co.—50 Church St., New 
York. Cable: Halharding. Salisbury House, Lon- 
don. 

Conical drum classify grinding balls peb- 
bles and insure greatest crushing feed end, 
leaving small forces for finishing intended pre- 
vent escape oversize without screens. 

Send for catalog. 


Mills, Chilean 


Lane Mill Machinery Co.—236-247 Douglas 
Bldg., Los Angles, Calif. 
Co., The—Cleveland, 

“Akron.” Three sizes from 160 tons 
per hr. 


Mills, Stamp 


Allis-Chalmers Mfg. Co.—Milwaukee, Wis. 
All sizes and capacities. 
Complete equipment. 
Hendy Works, Joshua—San Francisco, Calif. 
Straub Manufacturing Co.—417 Third St., Oak- 
land, Calif.; 225 Front St., Nome, Alaska. 
Three sizes, 8-, 10- and 25-ton capacity. 
One cam raises stamps around central shaft. 


Mills, Tube 


Denver Engineering Works Co.—Denver, Colo. 


Motors 


General Electric Co.—Schenectady, 

All sizes. 

Direct and alternating current. All purposes. 
Western Co.—New York City. 
Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 

All types and capacities. 

For mine, mill smelter; large small sin- 
gle- double-drum hoists. 


Oils, Flotation 


General Naval Stores Co., Inc.—175 Front St., 
New York. 
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Pensacola Tar Turpentine Co.—Gull Point, Fla, 


Ore, Buyers and Sellers 


American Metal Co.—New York City. 

Agents: Henry Merton Co., Ltd., London: 
Frankfort-on-the-Main; 
pania des Minerales Metales, Mexico City and 
Ore Trading Co., Ltd., Santiago, Chile, 


American Smelting Refining Co.—165 Broad- 
way, New York. 

Agents: Paul Koning, Berlin, Germany; Klein- 
wort, Sons Co., London, England; Price 
and Geo. Ewart, City Mexico; Aller, 
Antofagasta, Chile. 

American Zinc, Lead Smelting Co.—55 Con- 
gress St., Boston, Mass. 

Agents: Vogelstein Co., Broadway, 
New York. 

Appelbaum, Inc., E.—55 Liberty St., New York. 
Arizona Copper Co.—Clifton, Ariz. 

Balbach Smelting Refining Co.—Newark, 
Bartlesville Zinc Co.—52 Broadway—New York. 
Beer, Sondheimer Broadway, 
York. Branch: 1101 Newhouse Bldg., Salt Lake 
City, Utah. 

See advertisement. 

Blackwell, Sons Co., Ltd., Geo. Albany, 
Liverpool, England. 

Consolidated Mining Smelting Co. Canada, 
Ltd., The—Trail, British Columbia. 

Ducktown Sulphur, Copper Iron Co., Ltd.—Isa- 
bella, Tenn. 

Granby Mining Smelting Co.—Suite 1710, Third 
National Bank Bldg., St. Louis, Mo. 

Agent: Robert Conklin, 165 Broadway, New 

York, 

Hegeler Zinc Co., The—Danville, 

Co.—Peru, 

Smelting Broadway, New 
York. Ore Purchasing Department, 621 Kearns 
Bldg., Salt Lake City, Utah. Smelting Works, 
International, Utah, and Miami, Ariz. Refineries, 
Raritan Copper Works, Perth Amboy, J.; In- 
ternational Lead Refining Co., East Chicago, Ind. 
Irvington Smelting Refining Works, Irvington, 
Branch office, New York. 

Matthiessen Hegeler Zinc Salle, 
Nichols Copper Co.—25 Broad St., New York. 

See advertisement. 

Pass Son, Ltd., Capper—Bristol, England. 
Pennsylvania Smelting Co.—Pittsburgh, Penn. 


Phelps, Dodge Co.—New York City. 
Philipp Bros.—42 Broadway, New York. 
St. Joseph Lead Co.—61 Broadway, New York. 
United Metals Selling Co.—42 Broadway, New 
York. European Agents: Henry Co., Ltd., 
Leadenhall St., London, C.; United Metals 
Selling Co., H., Unter den Linden 56, 
Berlin, Germany. 

See advertisement. 
United States Smelting, Refining Mining Co.— 
Congress St., Boston, A.—Works: Mid- 
vale, Utah; Needles, Calif.; Gold Road, Ariz. 
Kennett, Calif.; Chrome, J.; Grasselli, Ind. 
Pachuca and Real del Monte, Mexico. 

See advertisement. 


Virginia Smelting Co.—131 State St., Boston, Mass. 


Vogelstein Co., L.—42 Broadway, New York. 
European Agents: Aron Hirsch Sohn, Hal- 
berstadt, Germany. 


Ores, Samplers 


Beach Co.—204 Boston Bldg., Denver, Colo. 
Supervise weighing and sampling smelters. 


Ledoux Co., Inc.—99 John St., New York. 


Packing 


Goodrich Co., The F.—Akron, Ohio. 
Sheet, tubular, spiral square. Rubber and duck 


Jenkins Bros.—80 White St., New York. 


Johns-Manville Co., York. 
Sheet, rod, wick, rope and stem packing. 


Pebbles, Grinding 

Pipe, Spiral Riveted 

Pipe, Steel 

National Tube Penn. 
Pipe, Wood 


Michigan Pipe Co.—Bay City, Mich. 
Redwood Manufacturers Co.—San Francisco, Calif. 
From in. ft. diameter. 
Redwood, continuous stave, machine-banded. 
Resists acids alkalies. Long-lived. 
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VERTICAL 
300 1,000 H.P. Units 


The Diesel cycle without modifications—enclosed simple massive structure—designed for continuous service— 
durable and dependable the best steam plant. Sold the merits demonstrated actual service. Highest 
ficiency, close regulation and successful parallel operation positively guaranteed. Write for Bulletin No. 201-G. 


Hydraulic Mining— Yukon Gold Co. 


Water supplied through TAYLOR SPIRAL RIVETED PIPE 


New York, Jan, 16, 1911. 


“Gentlemen: beg acknowledge yours Jan. 9th, mak- 
ing inquiry our experience with your Spiral Riveted Pipe. 

Our first use Spiral Riveted Pipe was connection with our 
hydraulic mining operations distributing lines from our main 
ditch system. The pipe was given severe service and proved 
inches and heads 530 feet. have found the pipe easy 
lay and handle, strong for its weight and generally satisfactory. 


Very truly yours, 
(Signed) Yukon Gold Co. 
Perry, Gen. Mgr.” 


Catalog and Special Prices request. 


AMERICAN SPIRAL PIPE WORKS, Chicago, 


MICHIGAN STEEL AND WOOD PIPE 


Acid-Proof 


Write for the 
Pipe 
pages. 
Michigan Pipe 
Company 
Bay City, Mich. 


NATIONAL TUBE 
COMPANY 


PITTSBURGH 
GUARANTEE 


QUALITY 


Regarding Special Pipe 
For Mine Purposes 


Write us. will advise you fully regarding the pipe that best 
suited for your purpose. manufacture Machine Banded Wooden 


pipe for mines, 1512 1620 Asotin St., and 3001 3019 Jefferson St. 


GOLD DREDGES 


GOLD DREDGES Extensive Alaska and California Experience. 


Yuba Ball Tread Tractors. Yuba Centrifugal Pumps 


San Francisco, 


The Marion Steam Shovel Co. 


CLAS SIFIERS 
THICKENERS 
AGITATORS 


for Catalog and Data. Shovels 

uilders Railroad and Revolving Steam and Electric ovels, 

THE DORR CYANIDE MACHINERY CO. Dipper, Elevator and Hydraulic, Dredges, Scraper-Bucket Excavators, 
First Notions’ Bank Bldg. , Denver, Colo. Cable address ‘‘Dorr” 
Battery Place, New York City, Address 
16 South Street, London, England . Cable Address ‘‘Cyandormac” 


Codes: Bedford and Western Union. 
Grothe & Carter, Mexico City, General Agents f or Mexico. 
N. Guthridge, Ltd., Sydney, General Agents for Australia. 


Station Marion, Ohio, 


Ballast Unloaders, Railroad Ditchers Log Loaders. 
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Washington Pipe Foundry Co.—Tacoma, Wash. 
Any size ft. diameter. 


Wyckoff Son Co., A.—Elmira, 
Pipe, Wrought Iron 


Byers Co., M.—Pittsburgh, Penn. 
Butt and lap weld. 


Plates, Filter 

General Filtration Co., Inc.—Rochester, 

Platinum 

Baker Co., 

York. 
Hammered ware all sizes and shapes for 


chemical and metallurgical purposes. 
Bishop Co. Platinum Works, J.—Malvern, Penn. 


Powder, Blasting 


Pont Powder Co.—Wilmington, Del. 


Preservative, Metal 


Highland Chemical 


Products Co.—Connellsville, 
Penn. 


Presses, Filter 


Kelly Filter Press Co.—Salt Lake City, Utah. 
Shriver Co., T.—826 Hamilton St., Harrison, 
Filter Press Co.—Singer Bldg., 


Publishers, Technical Book 


McGraw-Hill Book Co., Inc.— 


239 West 39th St., 
New York. Branches: 


London and Berlin. 
Pulverizers, Planetary 


Braun Corporation—Los Angeles, Calif., 

Reduces mesh mesh, per hr. 
Size 36x17x16 in. 

Planetary motion obtained external and in- 
ternal clover leaf gears. About teeth always 
mesh. Motion slow, quiet. Grinding done be- 
tween circular plates tough but not hard metal. 

Send for catalog. 


Pumps, Boiler Feed 


Alberger Pump Condenser Co.—New York. 
Cameron Pump Wks.—11 B’way, New York. 


Pumps, Centrifugal, High-head 


Alberger Pump Condenser Co.—New York. 
American Well 


Byron Jackson Iron Works, Inc.—San Francisco, 
Calif. 


Cameron Pump Wks.—11 B’way, New York. 
Jeanesville Iron Works—115 B’way, New York. 
Wood Co., D.—Philadelphia, Penn. 


Pumps, Centrifugal, Low-head 


Alberger Pump Condenser Co.—New York. 

Byron Jackson Wks., Inc.—San Francisco, 

Calif. 

Cameron Pump Wks.—11 B’way, New York. 
Twelve sizes 7500 gal. per min. 

Hendrie Bolthoff Mfg. Supply Co., The— 

Denver, Colo. 

Krogh Pump Mfg. Co.—147-159 Beale St., 

Francisco, Calif. 

Jeanesville Works—115 B’way, New York. 


San 


Pumps, Deep Well 


American Well 
Cameron Pump Wks.—11 B’way, New York. 


Pumps, Duplex, Steam 


Prescott Steam Pump Co., Fred M.—115 B’way, 
New York. 


Pumps, Pneumatic 

Ingersoll-Rand Broadway, New York. 
International Steam Pump Co.—Laidlaw-Dunn- 
Gordon Plant. Works: Cincinnati, Ohio. Office: 
115 Broadway, New York. 

Pumps, Sand 
Pumps, Simplex, Steam 

Cameron Pump Wks.—11 B’way, New York. 
Pumps, Sinking, Steam 


Cameron Pump Wks.—11 B’way, New York. 
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Pumps, Triplex, Power 
Cameron Pump Wks.—11 B’way, New York. 


Deane Steam Pump Co.—115 Bdwy., New York. 


Pumps, Vacuum 
Cameron Pump Wks.—11 B’way, New York. 
Pumps, Vacuum, Steam 

Emerson Steam Pump Co., Va. 
Pyrometers, Indicating and Recording 
Thwing Inst. Co.—445 


5th St., Phila., Pa. 


Quicksilver 


Haas Bros.—San Francisco 
‘Rails, Steel 
Sweet’s Steel Pa. 


and New York. 


Reproducer, Photographic 


Commercial Camera Co.—Rochester, Branch: 
Providence, 


Rheostats, Liquid 


Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 
For control large hoist motors. 


Riddles, Wire 


Ludlow-Saylor Wire Co.—St. Louis, Mo. 
Sizes, 1%-in. mesh. 
Catalog No. 45. 


Roofing, Asbestos 


Johns-Manville Co., W.—New York. 
Variety brands and weights. 
Prepared rolls, shingles corrugated. 


Rope, Wire 


American Steel Wire Co.—Chicago. Branches: 
New York, Worcester, Cleveland, Pittsburgh, Den- 
ver; Pacific Coast, Steel Products Co., San 
Francisco, Los Angeles, Portland, Seattle. 


Broderick Bascom Rope Co.—St. Louis, Mo. 
Branches: New York and Seattle. 

All sizes. Strand” wire rope and pat- 
ent steel wire rope. 
Hazard Mfg. Co.—Wilkes-Barre, Penn. 
Leschen Sons Rope Co., A.—St. Louis, 


Roebling’s Sons Co., John Chi- 

cago, Cleveland, New York, Pittsburgh, Worcester, 

Denver. Pacific Coast: Steel Products Co. 

San Francisco, Los Angeles, Portland, Seattle. 
See advertisement. 


Waterbury Co.—80 South St., New York. Branches: 
Chicago, San Francisco, New Orleans, Boston. 


Agent: Powell Ellet Co., Dallas, Tex. 


Samplers, Ore 


Braun-Knecht-Heimann Co.—San Francisco, Calif. 


Scales, Conveyor 


Conveying Weigher Co., The—New York City. 
Electric Weighing Co.—New York City. 


Schools, Technical 
Rose Polytechnic Institute—Terre Haute, Ind. 


Screens, Perforated Metal 


Chicago Perforating Co.—Chicago, 


Harrington King Perforating The—620 No. 
Union Ave., Chicago, 


Screens, Revolving 


Stephens-Adamson Mfg. 
See advertisement inside front cover for 
branch office addresses. 


Webster Mfg. Ohio. 


Screens, Wire 


Wire Co.—St. Louis, Mo. 

All gages and meshes. 

“Perfect” double-crimped. Every wire crimped 
made order. steel, iron, brass, cop- 
per, bronze. 

Catalog No. 45. 
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Separator, Magnetic 


Campbell Magnetic Separating Co.—Boston, Mass. 
High separation and less waste obtained lightly 
roasting ore unlined nonoxidizing kiln. 


Sharpeners, Drill 


Proske, H.—Denver, Colo. 

consists small vertical steam 
hammer and horizontal upsetting machine. Can 
used separately. Occupies space 18x48 in. 


Rand Co.—11 Broadway, New York. 


Shovelers, Mechanical Ore 


Myers-Whaley Co.—Knoxville, Tenn. 
Sizes 12,000 22,000 shipping 
ties cu.ft. loose material per minute. 
Any power. Delivers rear side. 


Shovels, Hand 


Wyoming Shovel Works—Wyoming, Penn. 

Designed handle any specified ma- 
terial, efficient working load produce in- 
creased tonnage. Made 
chromium steel, tough and durable. Reinforced 
with backstrap. 

All styles points. 

Send for booklet. 


Shovels, Power 


Marion Steam Co., 
Steam, 


Smelters 


-The—Marion, 


gasoline electric power. 


American Smelting Refining Co.—165 Broad- 
way, New York. 

Balbach Smelting Refining Co.—Newark, 
Co.—Peru, 


International Smelting Co.—42 Broadway, New 
York. 


Eng. Branches: 
London, Birmingham, Newcastle, Manchester, Eng. 
Matthiessen Hegeler Zinc Salle, 
United States Smelting, Refining Mining Co.— 

Vogelstein Co., L.—42 Broadway, New York. 


Steel, Drill 


Ingersoll-Rand Co.—11 Broadway, New York. 


Milne Co., A.—745 Washington St., New York. 
Branches: Boston and Chicago. 


All shapes and sizes. Solid hollow. FJAB 
brand. Made Sweden. 


Switchboards 


Westinghouse El. Mfg. Co.—E. Pittsburgh, Pa. 
All types and sizes. 


Tanks, Steel 
Penn Bridge Co.—Beaver Falls, Penn. 
Tanks, Wood 


Redwood Manufacturers Co.—San Francisco, Calif. 
Outside diameter, ft. 
Redwood staves, steel hoops. 


Tapes, Measuring 


Straight sides. 


Lufkin Rule Co.—Saginaw, Mich. 
Tees, Pipe 
Jefferson Union Co.—Lexington, Mass. 


Telephones, Mine 


Stromberg-Carlson Telephone Mfg. Co.—Roches- 
ter, Branches: Chicago, Los Angeles, To- 
ronto, San Francisco, Seattle. 

magneto equipment compactly assem- 
bled cast-iron box protect it. 


Western Electric Co.—New York City. 


Thickeners, Slime 


Dorr Cyanide Machinery Co.—Denver, Colo. 


Threaders and Cutters, Pipe 


Armstrong Mfg. Co.—Bridgeport, Conn. 
Timbers, Steel Shaft 


New York. 


Tractors, Gasoline 


Knox Motors Co.—Springfield, Mass. 
Capacities, tons. More trains. 


Designed haul trailers. 
Send for catalog. 
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IRON CEMENTS 


Positively stop all leaks 
steam, water, fire oil, iron, 
steel concrete. They are easy 
apply, harden quickly and 
make permanent repairs, proved 
years use. 


Every engineer should 
have copy our 
instruction book. 


Smooth-On Mfg. Co. 


ALBANY GREASE 


Reduces cost general mine lubrication with- 
out affecting efficiency your compressor, fans, 
hoists, -winding machine, engines, You can 
try quantity Albany Grease and Albany 
Cup our expense. Write now. 


ALBANY LUBRICATING CO., New York 


Scale will not adhere firmly boilers, matter how bad the 
feed water, 


DIXON’S BOILER GRAPHITE 


used. other form graphite fights the formation scale per- 
sistently and successfully. Booklet No. 


Joseph Dixon Crucible Company 
Established 1827 


ES 


FINE ORES 


FOR BLAST FURNACES 


Dwight Lloyd Sintering Company, Inc. 


(Successor Dwight Lloyd Metallurgical Co.) 
Columbia Building, Broadway, New York 


Cable Address: Sinterer-New York 


unfailing system that puts every man your mine within your voice. 
Write for Bulletin 2500. 
STROMBERG-CARLSON TELEPHONE MFG. CO., ROCHESTER, 


Buying-THE ENGINEERING MINING 


Gravity 
Hydrostatic 
Hand and 
Mechanically 
Operated 


for use Steam, Gasoline 
and Oil Engine and Air 


Compressor Cylinders. 


Substantially Constructed: only the highest grade material 
used, all parts are machined gauge and carefully assembled. 
Reliable Operation: they will maintain the rate feed 
which they are set until reservoir empty, and will not jar apart 
nor will the feed unset when placed vibrating machinery. 


Try adopt them. 


Write for catalog. 


LUNKENHEIMER 


Largest Manufacturers 
High Grade Specialties 
the Worl 


CINCINNATI 
York Chicago Boston London 


JEFFERSON 


For ALL mine Purposes 
Wherever you have use for unions there 
style and size 

JEFFERSON UNION 
meet your conditions 
Find out about the special Iron-to-Iron 
Ball Joint Jefferson Unions for cyanide 
plant pipe lines. 
your jobbers write direct. 


The Jefferson Union 


Harbison-Walker Refractories Company 


MANUFACTURERS 
High Chrome, 
Magnesia and Fire Clay Brick. 
IMPORTERS 
Chrome Ore and Spaeter Dead-Burned Magnesite. 


PITTSBURGH, PA. 


CHICAGO, ILL. 


q 
LUBRICATORS 
: 
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‘Tramways, Wire Rope, Aerial 


Broderick Bascom Rope Co.—St. Louis, Mo. 
Friction grip system with buckets attached 

endless pulling rope friction grips. Also two- 

bucket jig-back system. 

Leschens Sons Co., A.—St. Louis, 


‘Transits 


Ainsworth Sons, Wm.—Denver, Colo. 

Bausch Lomb Optical Co.—Rochester, 
Berge, H.—95 John St., New York. 

Berger Sons, Mass. 

Buff Buff Mfg. Co.—Jamaica Plain Station, Mass. 
time Bidg., Seattle, Wash. 

Lietz Co., The A.—San Francisco, Calif. 

Weber Co., F.—Philadelphia, Penn. 


Tubes, Pyrometer 


Norton Co.—Worcester, Mass., 
“Alundum.” Durable brand; resists gases. 


rbines, Steam 


Sizes 15,000 hp. 
General Electric Co.—Schenectady, 
All sizes. 


Leffel Co., James—306 Lagonda St., Springfield, 
Ohio, 
Turbines, Water 


Smith Co., Morgan—yYork, Penn. Branches: 
Chicago and Boston. 


Typewriters 


Blickensderfer Mfg. Co.—Stamford, Conn. 


Unions, Pipe 
Jefferson Union Co.—Lexington, Mass. 

All sizes. 

Black galvanized. Swing, reducing, and flange. 
Valves 


Jenkins White St., New York. 
Whitcomb Co., Geo. D.—Rochelle, 


Valves, Check 


Powell Co., The Wm.—Cincinnati, Ohio. 
“White Star.” Thick diaphragms. 
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Valves, Globe 


Lunkenheimer Co., The—Cincinnati, Ohio, 
Branches: New York, Chicago, Boston, London 
regrinding valve, self-cleaning seat 


Valves, Pump 


Jenkins Bros.—80 White St., New York. 
Valves, Rubber Pump 


Goodrich Co., The F.—Akron, Ohio. 
Flat, circular spherical. Latter 10-in 
diameter. 


Jenkins Bros.—80 White St., New York. 
Waste, Cotton 


Royal Mfg. Co.—Rahway, 
Twelve grades. 


heels, Car 


Watt Mining Car Wheel Co.—Barnesville, Ohio. 


Zine, Sherardizing 


New Jersey Co.—New York City. 


JOHN ROEBLING’S SONS 


WIRE ROPE 


Norris Building 


Trenton, 


WIRE 
and Sisal Cordage 
Street, 


Chicago 
Boston 


FLOTATION OILS 


Pensacola Tar Turpentine 


Company, 
MARINER, President 


Member Patent Law Association. 


Solicitor Ameri- 
can and Foreign 


Established 
1869 
Counsellor Patent Causes. 


PATENTS 


Information sent free request. 


Washington, 


WATERBURY 


ROPE 


Standard and Armored Construction. Manila 
Fibreclad Wire Rope. 
make Ropes for every purpose. Write for prices. 


WATERBURY COMPANY 


San Francisco 


New Orleans 


Gull Point, Fla. 


0000000009000 


Americore Rubber Covered Wire 


Every foot carefully inspected the 
various stages manufacture, and when com- 
pleted finally examined and labeled under the 
direction the Underwriters’ Laboratories. 


are prepared furnish this wire all sizes 
and conductors, both solid and flexible, from 
warehouse conveniently located for quick de- 
livery all parts the country. 


Export Representative; Steel Products Co., New York. 


Los Angeles, Portland, Seattle. 


American Steel Wire Company 


Chicago, Pittsburgh, New York. Worcester, Cleveland, Denver 
ast Representative; Steel Products Co., San Francisco, 


FLOTATION OILS 


PINE OILS PINE TAR OILS 


Constant study together with the experience 
gained supplying many the largest mining 


concerns has enabled develop oils the 
greatest efficiency. 


CONTROL THE LARGEST OUTPUT 
Prompt shipments. Samples request. 


GENERAL NAVAL Inc. 


175 Front Street New York 


Cable Address ‘‘Genstors New York.” Codes ABC 5th Edition. 
Western Union—Private 
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you want air economical cost figure, you 
should look carefully into the record the 


CONNERSVILLE POSITIVE 
PRESSURE BLOWER 


has been the market since 1893 and has suc- 
cessfully met every requirement where air gas 
wanted the rate cu.ft. per. minute more, 


It’s the Boss Windjammer. 


Designed right 
Built right 
Works right 


Catalogs? 


The Connersville Blower Co. 


Connersville, Ind. 


hicago Office, New York Office, 
Block 114 Liberty St. 


Don’t Let This Happen 


Your Pipe Lines 


experience this may prevented 
the lengths pipe are dipped 


Highland Non-Corrosive Coating 


before placing. Then rust can get them; then 
they will thoroughly protected. The treatment 
simple, cheap and lasting. 


Let send you details. Address: 
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This the 
Handbook 
Electrical 
Practice 


711 pages, 
pocket size, 
flexible leather, 
over 900 illustrations, 
$3.00 (12/6) 
Electricians’ 
Handbook brimful those facts 
about practical electricity which 
every mining engineer needs know. 


Never before has there been such book 
—one that covered all the practical prob- 
lems the engineer way that was easy 
understand and yet sound engineering. 


compact leather pocketbook 700 
pages, there are all the facts about practical 
electricity. Every single fact brought out 
clearly and concisely. You not have work 
out the answer—it given for you, and there are 
over 900 illustrations the book, which show 
exactly the right way handle the problem. 


This book really contains the material six 
ordinary books. 


THE SIX SECTIONS: 


FUNDAMENTALS— IV. INTERIOR WIR- 
156 156 ING. 190 pages. 274 


II. GENERATORS and 
MOTORS. 172 pages. 
136 

III. OUTSIDE DISTRI- 
BUTION. pages. 118 


TRANSFORMERS. 
pages. illustrations. 
VI. ILLUMINATION. 
pages. 
tions. 


McGraw-Hill Book Co., 
239 West 39th Street, New York, N. Y. 


You may send me on 10 days’ approval: 
Croft—American Electricians’ Handbook, $3.00 net. 


..I am a member of the A. I. M. E. 
subscriber The Engineering and Mining Journal. 


5 °° a member of the A. I. M. E., give business reference in margin. 


I agree to return the book prepaid or remit for it within 10 days of receipt. 
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Nichols Copper Co....... 

Norwalk Iron Works Co., 


Ottumwa Iron Works, Inc.. 


Pass Son, Ltd., Capper.. 
Pennsylvania Drilling Co.. 
Pennsylvania Smelting Co. 
Pensacola Tar Turpen- 


Phelps, Dodge Co...... 
Philadelphia Gear Works.. 


NS. 


The “‘Standard” brand your material 
assurance eventual economy. 


Page 


Prescott_Steam Pump Co., 


Robins Conveying Belt Co. 
Roebling’s Sons Co., John 


Roessler Hasslacher 


Sanford-Day Iron Co..... 36. 
Schieren Co., Charles 


Simmons Co., John......... 
Smith Co., Morgan...... 


Smooth-On Mfg. Co....... 
Snow Steam Pump Plant... 
Solvay Process Co....... 
St. Joseph Lead Co...... 
Standard Diamond Drill Co. 35. 
Standard Steel Works Co.. 


Stephens-Adamson 


Tele- 


Sturtevant Mill 
Sullivan Machinery Co.... 13. 
Sweetland Press Co. 


Traylor Eng. Mfg. Co.... 


Union Construction Co.... 
United Metals Selling Co.. 


United States Smelting, Re- 
fining Mining Co....... 


Vogelstein Co., L....... 


Vulcan Iron Wks., Wilkes- 


Washington Pipe Foun- 


Webb City Carterville 
Foundry Mach. Works 


Mfg. 
Wedge Fur- 


Wellman-Seaver-Morga 

Westinghouse Electric 


Whitcomb Co., D....... 
Wyoming Shovel Works... 


Yuba Construction Co., The 
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Standard Steel Works Company, Morris Building, Philadelphia, Pa. 


New York, 
Richmond, Va. 
Steel Tires, Steel Tired Wheels Solid Forged and Rolled Steel Wheels, Rolled Steel Gear Blanks, 
Springs, Steel and Forgings, Steel and Iron Castings, Rolled Steel Rings, Steel Crusher Rolls 
and Shells, Steel Pipe Flanges. 


Pittsburgh, Penn. 


Ore. 


St. Louis, Mo. 


Denver, Colo. 


San Francisco, Calif. 
Cty Mexico, Mexico, 


Steel and Iron Axles, Steel 


q 
Braun Corporation, The... 
| 
Cincinnati Frog Switch 
| 
fi 
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Buying-THE ENGINEERING MINING 


Empire Gold Dredges 
Hydraulic Gravel Elevators 
High Carbon Steel Sluices 
and Riffles 


Empire Prospecting Drills 
Bucket Tailing Elevators 
Hydraulic Pipe Lines and 
Giants 


First All-Steel American Dredge Ever Built. 


All these are specially designed and built for your exact existing conditions. will furnish your complete 
mining equipment just should and you will save time and money. Our placer mining books will interest 


you. Write for same. 
NEW YORK ENGINEERING COMPANY, RECTOR STREET, NEW YORK 


Specially Adapted for 
Handling Mine Water 


For long, lasting service when handling 


muddy and gritty mine water 


JENKINS BROS.“Y” VALVES 


offer manifold advantages. They present straight clear passage through the body and offer 
minimum resistance the flow. 

the boiler plant they are particularly valuable blow-off valves since they will pass large 
pieces boiler scale without danger clogging. Because the small bearing surface, the 
valves never stick and may therefore easily opened and closed. 

Made either brass iron body, screwed flanged, standard extra heavy pattern. All work- 
ing parts are renewable. The Jenkins Bros. Disc can replaced, when worn, few minutes 
trifling cost. Write for Catalog describing full line Jenkins Bros. Valves 
and Mechanical Rubber Goods. 


JENKINS BROS., New York, Boston, Phila., Chicago, Montreal, London 
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Economical Flat Country— 
Cheap the Mountains 


Friction Grip Tramways are economical method 
haulage flat country, and the only economical method 
the mountains. 


All buckets equipped with our Patented Improved Screw 
Type Friction Grip for gripping the pulling rope. This 
grip, addition its enormous gripping power, auto- 
matically adjusts itself any variation the diameter 
the pulling rope, due wear, splices, etc. 


Perfect design and the best material keep upkeep cost 
where they are almost lost sight of. This combination 
means your transportation problem solved lowest ex- 
pense you. And Tramway Service continuous 
and long lasting this same low cost. 

Our Engineers will advise you the saving possibilities 
using Tramways without obligation. Let know 
the conditions. Write for our tramway catalog No. 


Broderick Bascom Rope Company, 809 Main St., St. Louis, Mo. 


Branches—Seattle, New York 
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The curve tonnage 
cost chart has taken slant 
toward the low figures 
since put those 


Goodrich belts. 
—Supt. Wise 


Uninterrupted service one factor the reduction tonnage costs 
—by Goodrich belts. shut-downs—no delays. 


Flexibility another Goodrich tonnage cost-cutter. spillage 
and less wear. 


service—gives you more tons per initial cost. 


edge construction that will not tear off feature also our 
strong, perfectly balanced belts. 


are skillfully proportioned—so well fitted for the work you want done, and well 
fortified duck and friction and rubber cover that you them your plant. 
you want your tonnage costs come down touch with 


Goodrich Products: 


Conveyor Belts Transmission Belts Packing 
Elevator Belts Hose—all kinds Valves, etc. 


The Goodrich Company, Factories, Akron, Ohio 
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